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PLATE 1.

V

REPORT
OF THE

UNITED STATES COMMISSIONER OF FISH AND FISHERIES
FOR THE
FISCAL YEAR ENDING JUNE 30, 1894.

The appropriations for the work of the Commission for the period
covered by this report were as follows :
Salaries...... . . . . . . . • . . . • . . . . . . . • . . . . . . . . . . . . . . . . . . . . . $172, 120. 00
Miscellaneous expenses :
Administration ................... _............ _..
9,000.00
Propagation and distribution of food-fishes ....... .
92,181.94
Maintenance of vessels .....................•......
30,500.00
Inquiry respecting food-fishes ..................•..
10,800.00
5,400.00
Statistical inquiry ...............................•
For completion of the following stations in8,300.00
Texas, a1; San Marcos ...•.................•.....••.
6,400.00
Montana, at Bozeman ...........•.................
8,500.00
Vermont, at St. Johnsbury ....................... .
For repairs to Armory Building occupied by the United
States Fish Commission. . . . . . . . . . . . . . . . . . . . . . . . .
7, 100. 00
Rent of temporary offices and transfer of records.......
2,000.00

Detailed report of the expenditures under these appropriations was
made to Congress December 3, 1894 (House Mis. Doc. No. 19, Fifty-third
Congress, third session).
REPAIRS TO OFFICES.

The building known as the .Armory Building and occupied by the
offices of the United States Fish Commission was built in 1855 for the
care and preservation of military trophies of the Revolutionary and other
wars, and for the use of the volunteers and militia of the District of
Columbia. In 1874 it was condemned by Col. 0. E. Babcock, in charge
of public buildings and grounds, as old and unsightly, and its demolition
was recommended. From 1877 to 1888 it was used by the United States
National Museum for the storage of articles transferred from the Centennial Exhibition at Philadelphia, and the Secretary of the Smithsonian Institution states that the four floors, containing 5,000 square feet,
were filled with these articles from top to bottom. These heavy loads
had caused the floors to settle to such an extent as to cause apprehenNOTE.-The operations of the Commission during the period under consideration
were under the direction of Commissioner Marshall McDonald, whose declining health,
however, prevented him from preparing a report covering them. His death occurred
September 1, 1895. Tbe accompanying report, prepared by the chief clerk of the
Commission and the assistants in charge of the divisions, shows the work of the Commission during the fiscal year 1893-94.
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sion as to the safety of the building, and it became necessary to make a
thorough inspection of it. The examination showeJ the building to be
in a very unsafe condition. Estimates of the cost for its repair, with
a detailed report of the condition of the building, were transmitted
to Congress, and an appropriation of $7,100 was made for its repair,
to be done under tbe supervision and direction of the Architect of the
Capitol.
On February rn, 1894, the offices were temporarily moved to the
Atlantic Coast Line Building, corner Sixth street and Pennsylvania
avenue. Soon thereafter the work of repairing was begun and was
pushed so energetically that the building was ready for occupancy by
June 6, and the offices were moved back to it, the Commission occupying the entire building, the Smithsonion Institution having vacated
the portion formerly used by it.
OFFICE OF ARCHITECT AND ENGINEER.

The following is a condensed report of the work of construction at
the different stations of the Commission during the year:
Green Lake Station, llfaine.-The construction of new rea,ring ponds,
supply flumes and pipes, drains, and grading of the grounds, IJegun in
the preceding fiscal year, was finished. An ice-house was built and a
number of minor repairs to the station made.
Craig Brook Station, Jlfaine.-Finishing the constructions begun but
not completed during the last year, viz, ice-house, food room, settling
reservoir, new supply pipe for outdoor rearing troughs, grading, and
making other minor repairs in superintendent's residence and barn.
Woods Hole Station, Massachusetts.-A new coal hoist and run was
built in place of the old one, which had become decayed and unsafe.
St. Johnsbury Station, Vermont.-This station comprises 24.65 acres
of ground on the west shore of Sleeper River, 1½ miles from St. Johnsbury, Vt. After all plans and specifications were made, the development of this station was beg·un with the constmction of a clam across
Sleeper River, from which to supply the hatchery and ponds with river
water. The construction of a hatchery and barn was given out by
contract; a railroad siding was provided, and roads through the grounds
were built; a portion of the grnunds was graded, some fencing was
done, and the springs on the grounds were partly developed.
Battery Island Station, JJiaryland.-The damage done by extraordinarily high storm tides in September and again in October, 1893, was
repaired. It consisted in repairs to the foundation, floors, porch, roof,
and chimney of ti.le cl welling house, the erection of a coal shed, a new
front incline to hatchery building, and new foundation for water supply
tank.
Fish Ponds, Washington, D. 0.-.A. 2-inch supply pipe was laid from
the foot of Seventeenth and B streets NW. to the new northeast pond.
The office of the superintendent, which showed some settlement in the
floor and 11artitions, was repaired.
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Preliminary plans and an estimate of cost were made for the improvement of the Potomac Flats by a number of large and small ponds, a
boulevard, and sea wall, a hatchery building, and extensive landscaping, all of which was laid before Congress with a view of obtaining
an appropriation to carry the improvements into effect.
Northville Station, Michigan.-Several of the various ponds of this
station were provided with new supply pipes; separate drains for all
these ponds were laid; a new supply pipe of wood was substituted for
one formerly of terra cotta; a number of springy places in the grounds
were drained by blind ditching; and twelve new rearing ponds were constructed, complete with supply pipe, overflow, and drains. A number
of repairs to the former pipe lines and reservoirs was al~o made, and a
survey for a proposed new spring-water supply.
Neosho Station, Missoitri.-.At this station two small reservoirs, formerly of wood, were replaced by a construction of concrete. Two new
ponds were constructed and some minor repairs were made to ice-house,
pipe lines, and ponds.
San Marcos Station, Texas.-This station comprises 25 acres of land
at the head of San Marcos River, close to the city of the same name .
.A supplementary topographical survey of the grounds was made.
The new dam constructed by a committee of citizens at San Marcos
was inspected and reported upon unfavorably.
Leadville Station, Colorado.-.1:'l. survey was made with the view of
constructing a dam across Rock Creek, thereby filling several large
natural depressions in the hills above the hatchery for storage purposes and for obtaining a larger spring-water supply for the hatchery.
The result of the survey showed the impracticability of said proposed
construction. Steps were then taken to purchase additional adjoining
land in which the Evergreen lakes are situated, and to control, through
a new Executive order, all of Rock Creek above said lakes. The purchase of said land was consummated.
Bozeman Station, Montana.-This station comprises 77 acres of ground
at the lower entrance to Bridger Canyon, 4 miles from Bozeman. .A supplementary survey was made of the grounds, and plans for a hatchery
and pond system were prepared.
OFFICE OF MECHANICAL ENGINEER.

The following report exhibits briefly the work done during the past
:fiscal year in the nature of repairs, alterations, and new work to and
in the steam engineering departments at the different stations, upon
the cars and in the steamers of the Commission, together with the
work done iu connection with aquaria! exhibits at the different stations
and the World's Columbian Exposition:
During the past fiscal year there has been a large amount of work
done in the machine shop at Central Station by the machinists and
firemen who have been detailed for duty there from time to time. This
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work has consisted not only in the m~chine work incident to the
necessary overhauling and repairs to the steam launches and machinery
of Central Station, Fish Ponds, Bryan Point Station, and Battery
Station, but considerable machine work bas been done in the abovementioned shop for the Put-in-Bay, Duluth, Gloucester, and Woods
Hole stations, as also repairs, alterations, and new work to the circulating and steam plants of cars Nos. 1, 2, 3, and 4.
For many years there was located on the third floor at Central Station a cylindrical wooden supply tank for supplying fresh water to the
hatching tables. It was found advisable to discontinue this weight
upon the floor. The tank was therefore removed, and a 3-incb Watson
& McDaniel water-pressure regulating valve was purchased and connected in the main supply system, which proved entirely satisfactory.
The small vertical launch boiler, which was located in the machine
shop at Central Station to assist the 15-horsepower horizontal boiler in
heating Central Station and the general offices of the Commission, was
removed from the shop and erected ou car No. 4 to furnish steam for
the water and air circul~ting plants on that car. This boiler being too
small to properly assist in beating Central Station and general offices,
it was found necessary to make some new arrangement for the increase
of boiler power of this station. It was therefore decided 1.o build a
new boiler house of sufficient size to allow the introduction of a new
30-borsepower boiler. This boiler was purchased, but after its purchase
it was found that the new boiler house could not be erected; and as
such a boiler was needed at Woods Hole, it was transferred to that
station and there erected.
The steam launch Blue Wing was hauled out on the railway and
several seams in the hull were calked. The old cabin of this steamer
was torn down and a new one erected, the inside and outside were
thoroughly painted, the boiler and pumps were overhauled, and extensive repairs were made to the engine.
The steamer Petrel was hauled out on the railway, several pieces of
rotten plank were removed, and new plank substituted. The moldings
around upper deck were renewed, the forward part of the hurricane
deck was cut, and a pilot house built. The ~ide curtains were altered.
The engine, pumps, boiler, and their attachments were thoroughly overhauled and repaired. The steamer was painted and varnished inside
and out. A set of automatic water-glass gauge cocks were put on t.he
boiler. A new steering gear was made and introduced.
The steamer Canvasback was hauled out on the railway and the hull
repaired. The boiler of this steamer being old and worn out, a vertical
steel boiler was purchased, erected, and connected, and the engine and
pumps were overhauled and thoroughly repaired.
In order to Jrnul the steamers and other boats out at Battery Island
Station, Maryland, a marine railway was constructed and introduced.
During a heavy gale here the steamer I'lover was unk by having a
hole punched through the planking in her hull below the water line.
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The steamer was raised, hauled out on the railway, and hull repaired.
Extensive repairs were made to its engine and pumps, and a new propeller wheel was purchased and put on. The boHer being old and worn
out, a new one was purchased and introduced.
The independent air and feed pump in the steamer Curlew not being
satisfactory, a new one wa8 made in machine shop at Central Station.
The steamer Cygnet was hauled out on the railway and necessary
repairs made to the hull. The boiler and pumps were thoroughly overhauled, and extensive repairs were made to the engine.
A new Scotch boiler was built for steamer Shearwater, to take the
place of the Ward boiler now in the steamer.
Since the introduction about eight years ago of boiler and pumps
for the water-circulating and steam-heating plants in car No. 2, it was
found necessary to increase the capacity of this car for transporting
fry and. hatching eggs en route, and as this necessitated an increase
of water circulation larger boiler and pumps were purchased, erected.
and connected in same, the car almost entirely repiped, and the air
pump which was removed from car No. 4 erected and connected iu order
to furnish aeration for transporting tanks.
The 25-horsepower horizontal boiler, which has been in use at the
W oo<ls Hole Station for the past niue years, needed such extensive
repairs that it was condemned, aucl the 30-horsepower horizontal
boiler which had been purchased for Central Station was trausferred
to the Woods Hole Station and erected in the boiler room.
The G-inch wooden suction pipe for the salt-water circulation at the
Woods Hole Station, which had been in continual use for the past nine
years, was in such bad condition that 225 feet of it was dug up, and
new pipe of the same make was laid.
The 6-inch water cylinder of the main circulating pump at Battery
Island Station being worn out, a new water cylinder, 10 inches in diameter, was purchased, and will be connected as soon as opportunity offers.
There was also purchased and erected at this station a 6,000-gallon
wooden supply tank for hatching apparatus, the old tank having been
washed away during one of the floods.
As the water around the station at Lake Erie contains so much lime
in solutiou, which causes the accumulation of scale in large quantities
in the boilers, a pipe condenser was made in order to condense the
exhaust steam from the pumps and radiators, and a small air and feed
pump was transferred from the Woods Hole (Mass.) Station, and connected to this condenser. This arrangement allowed the station to _b e
heated by the exhaust steam from pumps and the condensed water to
be pumped back into the boilers. The arrangement bas worked very
satisfactorily.
As the gravity supply of the Duluth (Minn.) Station failed on several
occasions on account of drought or freezing up, the steam pumping
plant at this station was increaseu. by the transfer from Battery Station
of a pump which was there in stock. The wells located on the shore
of the lake would not, during the severe cold of the winter, furnish
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enough water to supply the necessary amount required iu the hatchery,
and about 350 feet of 6-inch iron pipe wa,s purchased aud laid from the
pumps, extending out into the lake about 250 feet into a depth of water
of about 12 feet. This pipe was well anchored to the bottom, and since
its introduction there has been no trouble in obtaining all the water
required. It was found advisable to remodel the hatching apparatus,
etc., of this station. A new system of jar battery, hatching and rearing
troughs, etc., was made and erected, and the whole piping in the hatchery was rearranged. After the remodeling of the hatchery, it was
found that a greater amount of work could be done with considerable
saving in water, which has caused a saving in fuel.
WORLD'S COLUMBIAN EXPOSITION.

The exhibit of the Commission at the World's Columbian Exposition, the report covering which appears as an appendix to this volume,
had for some time been in complete working order at the opening of
the fiscal year. Dr. Tarleton H. Bean continued in charge as representative, assisted by W. DeC. Ravenel, as chief special agent; Prof.
S. A. Forbes, as director of the aquarium, and other persons.
The section of Scientific Inquiry, prepared under the direction of
Mr. Richard Rathbun, contained illustrations of the marine laboratory
of the Commission; models of illustrations of vessels; specimens of
seines, trawls, nets, dredges, and sounding machine used in deep-sea
work; instruments used in making physical observations; a large
series of :flexible casts illustrating, chiefly, important economic species;
charts and models of the ocean areas investigated, and specimens preserved in alcohol or in a dry state.
The section of Fish-Culture was directly in charge of Mr. W. DeC.
Ravenel. In addition to what has already been mentioned it contained apparatus used in modern fish-culture, as well as an historical
series showing the changes through which fish-cultural methods have
passed; apparatus for collecting aud transporting eggs and spawning
fish; models and pictures of hatching and rearing establishments; collections showing methods and results of fish-culture; eggs in various
stages of development preserved in brine or alcohol; illustrations of
the food and enemies, and a collection of :fish-cultural literature.
In the hatchery the eggs of the pike perch, yellow perch, and common sucker had all been developed, and about 7,000,000 of fry were
planted in Lake Michigan near Jackson Park, and elsewhere. In
July a con~ignment of eggs of the black-spotted trout was received
from Leadville, and 70 per cent of them were hatched early in the
month. Notwithstanding the high temperature of the water, the fry
were kept without considerable loss until an accident to the machinery
caused their death.
In the Fi heries section were shown models prepared under the peronal upervi ion of Capt. J. W. Collins, illustrative of vessel and
boats now engaged in the :fisheries of New England, the Great Lakes,

REPORT OF COMMISSIONER OF FISH AND E'ISHERIES.

7

Chesapeake Bay, Gulf of Mexico, and the Pacific and Arctic oceans, as
well as types of historical interest showing the development of fishing
craft. This section was also materially improved by the addition of
pictures of fishing operations, as well as statistical charts.
The aquarium contained marine fishes and plants obtained along the
east and west coasts and the Gulf of Mexico, while the fresll-water
supplies were secured from the Potomac, Mississippi, Great Lake basins,
and the hatching stations of the Commission.
In the aquarium the salt water reached the very high temperature
of 70° early in July, as it had done in the preceding month, and continued very warm, with an occasional fall of a few degrees, until about
the middle of August. In September, again, the same difficulty was
encountered, but the appliances for perfect aeration and circulatiou of
the water prevented serious loss. In the fresh-water tanks the difficulty was very much greater, the high temperature being accompanied
by an outbreak of a fungous disease and a scourge of parasitic protozoans. The fungus destroyed Ia.rge numbers of catfish, trout, black
bass, crappie, pike perch, and other species, while the protozoan was
particularly fatal to trout and catfish. Notwithstanding all the drawbacks, the aquarium was one of the most frequented places in the Exposition, and the exhibit was in every way highly creditable.
Immediately after the close of the Exposition such of the aquarium
coutents as were not required by the Commission were, upon the direction of the Commissiouer, transferred to Prof. S. A. Forbes for the State
Laboratory of Natural History at Champaign, Ill.
The preparations for the World's Fisheries Congress began shortly
before the opening of the Exposition, and were actively continued
during the summer. The Commissioner associated with himself Dr. G.
Brown Goode, Prof. S. A. Forbes, Dr. T. H. Bean, Mr. E.G. Blackford,
Mr. A. Booth, Mr. N·. K. Fairbank, and Mr. R. E. Earll as members of
a general committee, and upon the invitation of Mr. 0. 0. Bonney,
general chairman of the World's Congress, a large number of men
prominent in :fil::;h-cultural investigations in various parts of the world
were invited to form an advisory council. Invit~tions were sent out
requesting attendance at the sessions of the congress aud the preparation of papers to be read at the meetings. Numerous responses were
received, aud the communications brought together were of a very
important character. They form the entire volume of the bulletin of
this Commission for 1893.
The formal sessions of the congress were opened in a ball in the
Memorial Art Palace, Chicago, October 16, 1893, the Commissioner
making the opening address as chairman of the congress, Dr. G.
Brown Goode, Hon. E. G. Blackford, and Dr. Hugh M. Smith acting
as chairmen of the principal sections. The meetings were brought to
a close on December 19 by a fish banquet in the banquet hall of the
New York State building, Jackson Park.
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Foreign visitors.-A great many persons from foreign countries made
a special study of the apparatus and methods employed by the United
States Fish Commission. Several of these visitors made reports to
their Governments, embracing in them an account of the exhibit of the
Commission.
Oourtesies.-In addition to the articles deposited by the Commission
in the National Museum that institution lent for exhibition numerous
objects illustrating fish-culture and the fisheries.
The Bureau of Engraving and Printing furnished a supply of
macerated greenback pulp for making casts.
The Department of Agriculture detailed a specialist to investigate
a fish parasite which proved very destructive during the progress of
the Exposition.
Through the instrumentality of the late Hon. F. B. Stockbridge a
number of tank cars belonging to the Standard Oil Company were
gratuitously lent for the purpose of conveying salt water from Morehead City, N. C., to Jackson Park, Chicago, the arrangement having
been completed through the agent of the company, Mr. Howard Page.
The following railroads granted free transportation to United Sta-aes
Fish Commission cars while engaged in World's Fair work during the
fiscal year 1893-94: Chesapeake and Ohio; Chicago and West Michigan;
Chicago, Burlington and Quincy; Cleveland, Cincinnati, Chicago and
St. Louis; Flint and Pere Marquette; Louisville and Nash ville; Michigan Central; Wabash; Burlington, Cedar Rapids and Northern; Chicago and North western; Des Moines, Northern and Wes tern; Illinois
Central; Lake Harbor; and Chicago, Milwaukee and St. Paul.
Acknowledgments are due to numerous parties for gifts or loans of
models of vessels and boats, apparatus of capture, whaling apparatus,
fish-cultural apparatus, angling apparatus, publications, etc., to which
reference is made in the report upon the exhibit. ·
At the close of the Exposition the fishery exhibit of Japan was presented to the United States Fish Commission through Commissioner
C. Matsudaira. This was one of the most interesting exhibits in the
Fisheries building.
The total expenses of the exhibit to September 30, 1894, amounted
to $89,789.60.
The affairs of the exhibit were wound up before the close of the fi cal
year ending June 30, 1894, and the representative returned to his duty
in charge of the division of fish-culture.
LIBRARY AND PUBLICATIONS.

The acce sions of books to the library, mainly secured by exchauge
for the publications of the Commission, and by gift, numbered. 958 volumes. The policy of di tributing the various special papers forming
art of the anuual report and bulletins in advance of the is ·ue of the
completed volume was continued.
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The_papers issued during the year were as follows:
Report on the European methods of oyster culture. By Bashford Dean. (Bulletin
1891, pp. 357 to 406.)
On the classification of the myxosporidia, a group of ptotozoan parasites infesting
fishes. By R. R. Gurley. (Bulletin 1891, pp. 407 to 420.) ·
Report upon the investigations of the United States Fish Commission steamer Albatross from July 1, 1889, to June 30, 1891. By Z. L. Tanner. (Report 1889-1891,
pp. 207· to 342.)
Report of observations respecting the oyster resources and oyster fishery of the Pacific
Coast of the United States. By Charles H. Townsend. (Report 1889-1891, pp.
343 to 372.)
Report on the coast fisheries of Texas. By Charle1;1 H. Stevenson. (Report 18891891, pp. 373 to 4~0.)
A review of the sparoid fishes of America and Europe. By David S. Jordan and Bert
Fesler. (Report 1889-1891, pp. 421 to 544.)
On fish entozoa from Yellowstone National Park. By Edwin Linton. (Report 18891891, pp. 545 to 564.)
Plankton studies: A comparative investigation of the importance and constitution
of the pelagic fauna and flora. By Ernst Haeckel. Translated by George Wilton
Field. (Report 1889-1891, pp. 565 to 641.)
The fishes of Texas and the Rio Grande basin, considered chiefly with reforencc to
their geographical distribution. By Barton W. Evermanu and William C. Kendall. (Bulletin 1892, pp. 57 to 126.)
A study of the fyke nets and fyke-net .fisheries of the United States, with notes on
the fyke nets of other countries. By Hugh M. Smith. (Bulletin 1892, pp. 299
to 355.)
The oyster industry of Maryland. By Charles H. Stevenson. (Bulletin 1892, pp.
203 to 297.)
Summary of the fishery investigations conducted in the North Pacific Ocean and
Bering Sea from July 1, 1888, to July 1, 1892, by the U. S. Fish Commission
steamer Albatross. By Richard Rathbun. (Bulletin 1892, pp. 127 to 201.)
List of fishes collected at Sea Isle City, N. J., during the summer of 1892. By H. F.
Moore. ( Bulletin 1892, pp. 357 to 364.)
Economic and natural history notes on fi~hes of the northern coast of New Jersey.
By Hugh M. Smith. (Bulletin 1892, pp. 365 to 380.)
On the viviparous fishes of the Pacific Coast of North America. By Carl H. Eigenmann. (Bulletin 1892, pp. 381 to 478.)
Notes on two hitherto unrecognized species of American whitefish. By Hugh M.
Smith. (Bulletin 1894, pp. 1 to 13.)
Extension of the recorded range of certain marine and fresh-water fishes of the
Atlantic coast of the United States. By W. C. Kendall and Hugh M. Smith.
(Bulletin 1894, pp. 15 to 21.)
Notes on fishes from the basin of the Mackenzie River in British America. By
Charles H. Gilbert. (Bulletin 1894, pp. 23 to 25.)
An American fish in Finland. By Oscar Nordqvist. (Bulletin 1894, pp. 27 to 28.)
Two fertile cyprinoid hybrids. By Karl Knauthe. (Bulletin 1894, pp. 29 to 30.)
A report upon explorations made in Eel River basin in the northeastern part of Indiana in the summer of 1892. By Philip H. Kirsch. (Bulletin 1894, pp. 31 to 42.)
Notes on the fresh-water fishes of Washington County, Me. By William C. Kendall.
(Bulletin 1894, pp. 43 to 54.)
World's Fisheries Congress. Report of the secretary of the general committee, by
Tarleton H. Bean, and address of the chairmau of the general committee, by
Marshall McDonald. (Bulletin 1893, pp. 1 to 16.)
The assimilation of the fishery laws of the Great Lakes. By G. A. MacCallum.
(Bulletin 1893, pp.17 to 20.)
The decrease of food-fishes in American waters and some of the causes. By A. M.
Spangler. (Bulletin 1893, pp. 21 to 35.)
The sea and coast fisheries. By Daniel T. Church. (Bulletin 1893, pp. 37 to 38.)
Our ocean fishes and the effect ot legislation upon the fisheries. By J.M. K. Southwick. (Bulletin 1893, pp. 39 to 45.)
The past, present, and future of trout-culture. By W. L. Gilbert. (Bulletin 1893,
pp. 47 to 48.)
The relation of scientific research to economic prohlems. By George Brown Goode.
(Bulletin 1893, pp. 49 to 58.)
Biological research in relation to the fisheries. By John A. Ryder. (Bulletin 1893,
l>P· 59 to 63.)
On the influence of light on the periodical depth migrations of pelagic animals. By
Jacques Loeb. ( Bulletin 1893, pp. 65 to 68.)
The investigation of rivers and lakes with reference to .fish environment. By Barton W, Evermann. (Bullet.in 1893, pp. 69 to 73.)
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The habits and development of the lobster, and their bearing upon its artificial
propagation. By Francis H. Herrick. (Bulletin 1893, pp. 75 to 86.)
The origin of the food of marine animals. By W. K. Brooks. (Bulletin 1893, pp.
87 to 92.)
Atmospheric and other influences on the migrations of :fishes. By J. J. Armistead.
(Bulletin 1893, pp. 93 to 99.)
Some observations concerning fish parasites. By Edwin Linton. (Bulletin 1893,
pp. 101 to 112.)
.
On the food of the menhaden. By James I. Peck. (Bulletin 1893, pp. 113 to 126.)
Some plankton studies in the Great Lakes. By Jacob E. Reighard. (Bulletin 1893,
pp. 127 to 142.)
The aquarium of the United States Fish Commission at the World's Columbian Exposition. By S. A. Forbes. (Bulletin 1893, pp. 143 to 158.)
Description of the fresh and salt water supply and pumping plants used for the
aquarium. By I. S. K. Reeves. (Bulletin 1893, pp. 159 to 161.)
Observations and experiments on saprolegnia infesting fish. By G. P. Clinton.
Bulletin 1893, pp. 163 to 172.)
Report on a parasitic protozoan observed on :fish in the aquarium. By Charles
Wardell Stiles. (Bulletin 1893, pp. 173 to 190.)
Statistical review of ::fish-culture in Europe and North America. By N. Borodine.
(Bulletin 1893, pp. 193 to 196.)
Some notes about American fish-culture. By Oscar N ordqvist. ( Bulletin 1893, pp.
197 to 200.)
Fish-culture in Michigan. By Hoyt Post. (Bulletin 1893, pp. 201 to 211.)
History and methods of whitefish culture. By }..,rank N. Clark. (Bulletin 1893,
pp. 213 to 220.)
Methods employed at Craig Brook Station in rearing young salmonoid fishes. By
Charles G. Atkins. (Bulletin 1893, pp. 221 to 228.)
The propagation of black bass in ponds. By William F. Page. (Bulletin 1893, pp.
229 to 236.)
FishandfishinginBritishGuiana. By J. J. Quelch. (Bulletin 1893, pp. 237to240.)
Fish-cultural investigations at St. Andrews marine laboratory, Scotland. By W. C.
McIntosh. (Bulletin 1893, pp. 241 to 256.)
Description of the marine hatchery at Dunbar, Scotland. By 'r. Wemyss Fulton.
(Bulletin 1893, pp. 257 to 262.)
.
The past, present, and future of the oyster industry of Georgia. By A. Oemler.
(Bulletin 1893, pp. 263 to 272.)
Deep-water oyster culture. By H. C. Rowe. (Bulletin 1893, pp. 273 to 276.)
Breeding natural food artificially for young fish artificially hatched. By A. Nelson
Cheney. (Bulletin 1893, pp. 277 to 279.)
What we know of the lobster. By Fred Mather. (Bulletin, 1893, pp. 281 to 286.)
Remarks on the maintenance and improvement of the American fisheries. By Hugh
M. Smith. (Bulletin 1893, pp. 287 to 292.)
Reforms and improvements suggested for the fisheries of Great Britain and Ireland.
By J. Lawrence-Hamilton. (Bulletin 1893, pp. 293 to 310.)
Foul fish and filth fevers. By J. Lawrence-Hamilton. (Bulletin 1893, pp. 311 to 334.)
Recent experiments in sturgeon hatch:... g on.the Delaware River. By Bashford Dean.
(Bulletin 1893, pp. 335 to 339.)
The fisheries of Canada. B,y L. Z. Joncas. (Bulletin 1893, pp. 341 to 348.)
The fishing industry of Lake Erie, past and present. Hy C. M. Keyes. (Bulletin
1893, pp. 349 to 353.)
Notes on the Irish mackerel fisheries. By William Spotswood Green. (Bulletin
1893, pp. 357 to 360.)
Past and future of the fur seal. By Joseph Stanley-Brown. (Bulletin 1893, pp. 361
to 370.)
Notes on the fisheries and fishery industries of Puget Sound. By James G. Swan.
(Bulletin 1893, pp. B71 to 380.)
Report on a collection of fishes from the rivers of central and northern Mexico. By
Albert J. Woolman. (Bulletin 1894, pp. 55 to 65.)
Report of investigations respecting the fishes of Arkansas conducted during 1891,
1892, and 1893, with a synopsis of previous explorations in the same State. By
Seth Eugene Meek. (Bulletin 1894, pp. 67 to 9'1.)
Notes on the capture of Atlantic salmon at sea and in the coast waters of the Eastern
tates. By Hugh M. Smith. (Bulletin 1894, pp. 95 to 99.)

The completed volumes issued dnring the year were the Bulletin for
tbe year 1891, and a report covering the years beginning July 1, 1889,
and ending June 30, 1891.
The di tribution of publications during the year consisted of 2,800
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copies of the complete volumes of reports and bulletins, and 8,300 copies
of the separate articles appearing in them.
Under the general title "Reports on an Exploration off the West
Coasts of Mexico, Central and South America, an<l off the Galapagos
Islands, in charge of Alexander Agassiz, by the U. S. Fish Commission
steamer Albatross, during 1891, Lieut. Commander Z. L. Tanner,
U. S. N., commanding,'' the following papers were published in the
Bulletins of the Museum of Comparative Zoology, Cambridge, Mass.:
Report upon rocks collected from the Galapagos Islands. By George P. Merrill.
(xvr, No. 13.)
Preliminary descriptions of new species of Crustacea. By Walter Faxon. (xxrv,
No. 7.)
The Orthoptera of the Galapagos Islands. By Samuel H. Scudder. (xxv, No. 1.)
Compte-Rendu sur les Pantopode.s. Par W. M. Schimkewitsch. (xxv, No. 2.)
Report on th11 Turbellaria. By W. McM. Woodworth. (xxv, No. 4.)
Note Prelimiuaire sur les Alcyonaires. Par Theophile Studer. (xxv, No. 5.)
The Hydroids. By Samuel F. Clarke. (xxv, No. 6.)

There were also issued during the year in the "Proceedings of the
United States National Museum," under the general title" Scientific
results of explorations by the United States Fish Commission steamer
Albatross," the following papers:
Report on the Actinire collected by the United States Fish Commission steamer ..Albatross during the winter of 1887-88. By ,J. Playfair McMurrich.
Descriptions of new genera and species of crabs from the west coast of North
America and the Sandwich Islands. By Mary J. Rathbun.
Report on the mollusk-fauna of the Galapa.gos Islands, with descriptions of new
species. By Robert E. C. Stearns.
Report on the pteropods and heteropods collected by the United States Fish Commission steamer .Albatross during the voyage from Norfolk, Va., to San Francisco,
Cal., 1887-88. By James I. Peck.
Catalogue of a collection of birds made iu Alaska by Mr. C. H. Townsend during the
cruise of the United States Fish Commission steamer Albatross, in the summer
and autumn of 1888. By Robert Ridgway.
On Cetomimidre and Rondeletiidm, two new families of bathybial fishes from the
northwestern Atlantic. By G. Brown Goode and Tarleton H. Bean.
A revision of the order Heteromi, deep-sea fishes, with a description of the new
generic types Macdonaldia and Lipogenys. By G. Brown Goode and Tarleton
H. Bean.
On Harriotta, a new type of chim:;eroid fish from the deeper waters of the northwestern Atlantic. By G. Brown Goode and Tarleton H. Bean.
Descriptions of new genera and species of crabs of the family Li.thodidm, with notes
on the young of Lithodes camtschaticus and Lithodes brevipes. By James E.
Benedict.
Report upon the crustacea of the order Stomatopoda collected by the steamer Albatross between 1885 and 1891, and other specimens in the United States National
Museum. By Robert Payne Bigelow.

COURTESIES RECEIVED AND EXTENDED.

The Treasury Department, through Mr. J. Stanley-Brown, furnished
base-maps of the seal rookeries of the Pribilof Islands showing their
condition in the years 1891 and 1892, and negatives of photographs of
the rookeries taken during the latter year; also enlarged photographic
reproductions of the charts of the same region made by Mr. Henry W.
Elliott in 1890.
The United States Coast and Geodetic Survey supplied its charts as
issued, and also met special requests for additional copies of charts
needed for use in the inquiries conducted by the Commission. At the
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request of the Fish Commission, Mr. Homer P. Ritter, assistant, was
detailed to take charge of a survey of the oyster grounds of Mobile
Bay and viciuity.
The General Land Office of the Interior Department furnished copies
of maps of Montana, New Mexico, and Nevada.
The Post-Office Department supplied a full mounted set of postroute maps of the United St,ates.
Acknowledgments are due Gen. Albert Ordway, commanding tbe
District of Columbia militia, for the loan of tents and accessories for
use at the Bryan Point Station of the Commission during the shadhatching season.
From the health officer of the District of Columbia were received
monthly returns of the receipts of fishery products at the Washington
markets.
Acknowledgment is due to the Commercial Department of the London, England, Board of Trade for statistics of the fisheries of the
coasts of England and Wales, and to the Fishery Board of Scotland,
Edinburgh, for similar statistics of the fisheries of the coast of Scotland.
The Boston Fish Bureau, Boston, Mass., furnished daily reports of
the receipts of fl.sh at the Boston markets.
In accordance with the instructions of the President of April 9, 1894,
the Commission's steamer Albatross was transferred to the Navy Department to assist in the patrol of Bering Sea and the North Pacific Ocean,
for the enforcement of the regulations governing vessels engaged in
fur-seal fishing provided for by the Paris Tribunal of Arbitration. In
this duty she was employed till October 15, when she was returned to
the Commission.
The United States Coast and Geodetic Survey was furnished with
hydrographic data secured by the vessels and field parties of the Commission.
At the request of the Commissioners of the District of Columbia, the
steam launch Blue Wing was placed at their disposal as a patrol boat
pending repairs to the municipal harbor boat.
In compliance with the request of Mr. H. B. Vincent, president of
the Ohio Fish and Game Commission, the United States Fish Commission operated the State hatchery at Sandusky during the season of the
propagation of the pike-perch, commencing April 5, 1894. The aggregate of eggs placed in the hatchery was 54,800,000. The output of
fry was 32,600,000, of which 13,700,000 were distributed in Kentucky
waters, and 18,900,000 placed at the disposition of the Ohio Commission. The last shipment of fry was made May 10.
A.t the reque t of the governor of Virginia, the launch Petrel and
crew were detailed in the work of surveying the natural oyster grounds
of irginia, under the direction of Mr. J. B. Baylor, a sistant, United
tates Coa t and Geodetic Survey.
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PROPAGATION AND DISTRIBUTION OF FOOD-FISHES.

The work accomplished during the year in the propagation of foodfishes is exhibited by the following summary of production:
Smnniary of fish and eggs furnishecl by stations.
Source of supply.

Species.

Eggs.

Fry.

Adults
and
yeadings.

170, 000 .......• • .....
233,398
Craig Brook, Me ............ . Atlantic salmon . . . . . . . . . . . . . . . . .
Landlocked salmon . . . . . . . . . . . . . . . . . . . . . . . . . .
6, 000
1,005
Brook trout ................ . . . .. ..... ............... .. ..... .
7,330
Rainbow trout................. . . . . . . . . . . . . . .
500
471
Swiss Lake trout ............ ........... ..... .... ......... .
36
Lock Leven trout ......................................... .
46
Von Behr trout ........................................... .
18
79,000 .... .. .• ......
Green Lake, Me ............ . . Landlocked salmon..............
143,481
Sea salmon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ............ .
3,908
Brook trout.... ....... ...... .....
46, 000 ........ . .... .
5,500
Lock Leven trout ......................................... .
21,468
Von Behrtrout ........................................... .
36,803
Rainbow trout ............................................ .
400
Lake trout....................... . . . . . . . . . . . .
25, 000
24,617,000
Gloucester, Mass ........... . Cod..........................................
Haddock......................... . . . . . . . .. . . .
19,500
Lobster.......................... . . . . . . . . . . . .
9, 332, 000
1, 254, 000
Woods Hole, Mass .......... . Cod . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Flatfish.......................... . .. . . . . .. . . .
1,795,000
Lobster.......................... . . . . . . . . . . . .
69, 066, 000
5,768,000
Delaware River (steamer Shad ............................. 1,500,000
Fish Hawk).
22,645, ooo .......... .
Battery Island, Md ......... . Shad............................. 5,634, 000
Yellow perch..............................................
150
Bryan Point, Md .... ... .. ... . Shad ............................. 27,334,000 ..•..••....... ...........
21, 082, ooo .......... .
Central Station, Washington, Shad. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Whitefish . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
3, 800, 000
D.C.
Landlocked salmon.............. ...... ......
2,500 ...... .. .. .
Brook trout...................... . . . . . . . . . . . .
19, 500 ...... ..•..
Rainbow trout................... . . . . . . . . . . . .
22,000 ......... . .
Fish Poncls, Washington, Shad . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1, 000, 000
D. (.).
Carp............... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
51, 802
Tench . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
10, 022
Golden tench . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
431
Goldfish . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
8, 427
Golden ide.. ... ... ... . . . . . . .. . . . . . .. . . . . ... . . . .. . . .. .. . . . . .
1,947
Black bass . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
12, 330
104, 500
15, 000
90, 640
Wytheville, Va ............. . Rainbow trout.... . ..............
.Rock bass....................... . . . . . . . . . . . . . . . . . . . . . . . . . . .
20, 750
Black bass . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
40

8~IEii~h: ::: :: :::::: :::::::::: ::: ::::::
:::::: :::21,
::::710,
::::000:::
6, 000, 000

Put-in.Bay, Ohio ............ . Whitefish . . . . . . . . . . . . . . . . . . . . . . .
Pike perch.......................
Lake herring....................
Lake trout.......................
Yellow perch....................
Northville, Mich . ........... . .Brook trout......................
Von Behr tro11t..... ...... . ......
Loch Leven trout................
Lake trout.......................
Quinnatsalmon. ....... .. . .... ...
Alpena, Mich ............... . Whitefish . . . . . . . . . . . . . . . . . . . . . . .
Duluth, Minn ............... . Whitefish . . . . . . . . . . . . . . . . . . . . . . .

Quincy, Ill. ............. .. .. .

5, 000, 000

... . . . ... . ..
. .. ... ......
. .. . . . ......
105,000
100,000
65,000
1, 100, 000

...... . .....
200, 000

... . .. ..... .

2,

i~i

177, 700, 000
30,005,000 .... .... .. .
121,000
70,000
6,000
29,100
.... •• . • . . . . . .
8,472
24, 000
10,600
102, 000
19, 593
40,000 .....•...•.
18, 050, 000
10, 190, 000

ffEilEt:: : : :::: ::: : : :::::: . . : _:::;~! : : ; ,:~;
g~~E~t::::: :::::: :::::::: ::: ::: :::::: :::::: ::::::: :::: :: :

1:: ~~~

'§:~;~.::::::: :: ::::::: :: :: ::::::: ::::::: ::: ::·::: :: :::::::::
~~ig:~~cia::::::::::::: :::: :: ::: :1::::::::::::l::::::: :::::::

4 2
,

Warmouth bass.................. .... .. ...... .... .. . . . . . . . .
Sunfish....................................................
Yellow perch ...................................... _...... _
Pike......................................... ..... ....... ..
Rock bass. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Neosho, M.:> ................. . Rainbow trout...................
267, 500
2,000
Catfish·················-········..........................
Black bass .......................................... _..... _
Rock bass ................................................. _

2,328
219
262
100
30
52,513
1,059
630
4,710

~: ~i~

r~
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Summary of fish and eggs furnished by stations-Continued.
Source of supply.

Species.

Eggs.

Fry.

.Adults
and
yearlings.

L eadville, Colo ...•........... Brook trout...................... . . . . . . . . . . . .
23,000
35,900
Loch Leven trout.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
19, 800
Black·spotted trout.............. . . . . . . . . . . . . . . . . . . . . . . . . . .
11, 100
Rainbow trout... .. .... ... ... ... . . . . . . . . . . . . .
11, 000
950
Von Behr trout.................. . . . . . . . . . . . . . . . . . . . . . . . . . .
1,450
Yellow.finnecl trout.............. .... .. ... . . . .. . . . . . .. . . . . .
700
Baird, Cal. .... . . .. .... ...... . Quinnat salmon.................. 7, 500, 000
438, 500 .....•.••.•
Fort Gaston, Cal. ........... . Rainbow trout. ........................ . .. .. .. ...... : .... ..
5,450
Steelhead trout............... .. .
50,000 .•...............•.......
Korbel, Cal. ................ . Silver salmon.................... . . . . . . . . . . . .
280, 000
Steelhead trout ..................
25, 000
308, 500
Clackamas, Oreg . ......... .. . Quinnat salmon... ............... ... ... ..••..
213,000 .......... .

The details of the distribution of the foregoing product are given
in the accompanying report of the assistant in charge of the division
of fish.culture. Thirty-three species of fishes and one crustacean, the
lobster, were distributed, the kinds and number of each being given in
the following table:
Summary of distribution.
Kind offish.

Eggs.

Fry.

Spotted catfish...................................... . . . . . . . . . . . . . . . . . . • . . . . . .
Catfish (common).................................... . ........... ... ..... ....

.Adults and
yearlings .
16, 556
1,059

~:~~it:::::::::::::::::::::::::::::::::::::::::::::::
:::: :: :::-: :: :::: :::::: :: :
Goldfish ... .. ........ ............. ................... _.......... . . . . . . . . . . . . .

t~: ~~i

~~~~ti~i!t~.~~~~~:::: ::: :::::: :::: ::: :: :::: ::: :::: .... iss:ooo·

~u~i

13, 391
Golden ide . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • • . . . . . .
1, 780
Golden tench . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • • • • . . . . . . . . . . . . .
272
:::lhad ............. . ... ......... . ......... .. .. ..... .. .. 3,324,000 a,53,509,000
1,000,000
Quinnat salmon. ... ...... . . ......................... 7,500,000
690,500 ........... .
Silver salmon...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • • . . . . . . . .
280, 000 ........... .
.Atlantic salmon . . . . . . . .. . . . . . . . . . . . . . . . ...... .. ....
170,000 . . . .. . . . . . . . .
235,306
Landlocked salmon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • .
79, 000
8, 500
140, 434
Steelhead trout . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
75, 000
308, 500 ........... .
Loch Leven trout..... .. . .. ...................... ...
65, 000
24, 000
50, 914
Rainbow trout......... .. ............. . .. .......... .
372, 000
52,500
137,058
Von Behr trout..... . ................... .. ..........
100,000 .......... , . .
45,774

...... 58; 000.

Yellow-finned trout................................ . . .. . . . .... .. . . . . . . . . .. . . .
700
Lake trout........................................ . . 1,100,000
2,781,000
19,390
Whitefish...... . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . 6,200,000
48,750,000 ........... .

irf:;.~~~~~~:::::::::::::::::::::::::::::::::::::::: ::~.: ~~~·: ~~~: .~~~:. ~~~:_ ~~~. ::::::::ib6:
~~~kbr:~-~~: :: :::::::::::: ::::::::: ::::: :::::::: :: :::: :: :::::: ......:~·.~~~.

Rock bass . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . • . . . . . . . . . . . . . . . . . . .
Warmouth bai,s . ... ... ............................ . . ............ ...... .......
~~~~~~:::::::: ::: ::::::: :::: :::::: :::: ::::::::::: :: :::::::::::: :::::: :::::::

Cod. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Ha<ldock....... .. . . . . . . . . . . . . . . . . . . .. . . . . . . .. . . .. . . . ...... .... ..

22, ~~g
18, 981
2,161
8,

~~g

25, 871, ooo ..••.•.. ....
19,500 ........... .

~t~~;~,: ::::::::::::::::::::::::: :::::::::: :~~::;~~; 1.:::::::: \;;;~;;;

Total.
16,556
1,059
47,757
17,820
13,391
1,780
272
57,833,000
8,190,500
280,000
405,306
227,934
883,500
139,914
561,558
145,774
11,000
271,079
700
3,900,390
54,950,000
30,005,000
186, 700, 000
100
70,340
22,783
18,981
2,161
8,218
170
25,871,000
19,500
1,795, 000
78,398,000
450,310,543

a In addition to these, 2,109.000 were depositerl for rearing in the fish _ponds, Washington, D. C.
N OTE.-In adclition to tho foregoing tbero were furnished for distribution, but lost in transit, during
the year: 684,000 s had fry, 7,000lake-trout fry, 4,000,000 pike.perch fry, and the following adults and
yearling fish ; 41 spottecl catfish, 7,110 carp, 1,412 tench, 1,916 goldfish, 1,090 .Atlantic Ralmon, 4,052
landlockPd salmon , 1,000 Loch Leven trout, 13,336 rainbow trout, 060 Von:Sehr trout, 100 black.spotted
trout, 751 brook trout, 239 lake trout, 72 yellow perch, 3,859 black bass, 6,509 rock bass, 167 warmouth
hasR, 824 crappie, 40 sunfish, and 68 gold n icle.
Ther wer also collected from sloughs ancl deposited in the St. Francis River near Marked Tree,
Ar~ .• 8,500 fing rling crappie, and from the sloughs and deposited in the Illinois River near Mere·
doa!n, Ill., 21,IUO white larch, 25,000 sunfi h, 23.000 carp, 2,000 warmouth bass, 500 pike perch, 3,600
1
~j)~~
black as , 2,000 crappie, and 8,900 pike; but none of these figures are mcluded in

7ii~

t:?br~
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STATE FISH COMMISSIONS.

The policy of extending all possible aid to the fish commissions of
the different States and Territories in the stocking of their respective
waters was continued, and the aid thus given during the year is here
shown:
State or Territory.

Species.

California ................... .

~~~1~!!£t~~it:::::: ::::: :: :::: :::::: :: ::::::

Eggs.

Fish.

gg: ~~g ::: :: ::::: ::

7 5
'

Loch Leven trout .......................... ·....
20,000 ........... .
Colorado .................... . Rainbow trout................................ ... . . . . . . . . .
475
Connecticut ................ . .Atlantic salmon...............................
25, 000 ...........•
Von Behr trout..... . . . . . . . . . . . . . . . . . . . . . . . . . . .
20, 000 .•••••......
Lake trout................................ ....
100, 000 ....••...•..
Whitefish...................... .. .............
200,000 ........... .
Georgia .... . ...... . ......... .
3 0

8~IEti;h:::: ::: ::::::::: ::::::: :::::::::: :::::: :::::: ::::::
~~ifs~~~~:::::::::::::::~::::::::::::::::::::::::::::::
Blackbass...............
.................. ............

•

Goldenide.................................................

Illinois .....•................

Iowa ....................... .

Kansas ..................... .
Maine ...................... .
Massachusetts .............. .
Minnesota .................. .

Missouri. ................... .
Nebraska,............ ....... .
Nevada ..................... .
New Hampshire ............ .
NewYork ........... ... .... .

Ohio ........................ .
Pennsylvania ............... .
Utah ....................... .
Vermont ..•..................

~~

100

a2,

~ii

a802

a 30

Rock bass.. . . . . . . . . . . . . . .
. . . .. . . .. . . .. .. . . . ... . . . ... . . .
Warmouth bass............. ........ ... ...... ............

a150

i~}~f~~.t~~~i:::::::::::: ::::~ :: :::: ::::::: :::: ::::::::

4~~

f~ftttll::(~))/l::+; C:l\i ·'·:11
iff!Ii{iLEtHCIE+t dfIZ : : : :,:,~

Rainbow trout................. .
Von Behr trout....................
Brook trout........................
Lake trout . . . . . . . . . . . . . . . . . . . . . . . .
. .... .. .
Goldfish.............................. . . . . . . .
Golden ide........... . ........................
Rainbow trout................................
Rain bow trout. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Brook trout...................................
Lake trout.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Rainbow trout................................
.Atlantic salmon...............................
Carp..........................................
Shad . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
.Atlantic salmon....... . . . . . . . . . . . . . . . . . . . . . . . .
Landlocked salmon . . . . . . . . . . . . . . . . . . . . . . . . . . .
Lake trout . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Whitefish.....................................
Pike perch....................... . . . . . . . . . . . . .
Pike perch ....................................
.Atlantic salmon. .. ............................
Lake tront....................................
Landlocked salmon............................
Rainbowtrout................................
Von Behr trout . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

~~ke\;~~t~ ::::::::::::: ::::::: :::::: :: :::::::
0

42,000
20,000
20,000
100, 000

. . . . . . . .. . . .
. .. ... ... . ..
50,000
23, 000

.........•.•
........... .
.•.......•.•
.•...•.....•
100
50
.•.•••..••.•
....•••..•.•

20, 000 ........... .
100, 000 ......•....•
40,000 .....•...•.•
25, 000 ........... .
.... .. ......
5,000
2, 000, QOO b 5, 414, 000
60, 000 .. ........••
30, 000 .........•.•
300, 000 ...•••.•...•
6,000,000 . ........•.•
5, 000, 000 .... ...... . .
. ........... blS, 900,000
· 60, 000 ...•........
100, 000 .••.•••.....
.... .. ......
l, 000
30,000 .•••••••...•
20, 000 .... ..•.••..

a~ ~~
0

:: :::::::: ::

Wisconsin ................ . . . Goldfish....................................... . . . . . . . . . .
100
Wyoming •••.•......•••••.••. Rainbow trout . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
~ 000 ..•.•••..••.
Von -Behr trout . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
:l.S: 000 ........... .

a Deposited by U.S. Fish Commission in waters designated by State commission rs.

bFry.

FISH ..CULTURAL AID EXTENDED TO FOREIGN COUNTRIES.

During the year eggs of fishes propagated by the Commission were
furnished the following foreign countries:
Oanada.-Mr. W. Greenough, Portneuf, was furnished w th eggs of
the rain bow trout.
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lJ!Iexico.-Eggs of the Loch Leven trout and Von Behr trout were
supplied to E. Chazari for the Mexican Government.
United States of Oolombia.-At the request of Lieut. H. R. Lemly
yearling golden tench and eggs of the landlocked salmon and brook
trout were forwarded to the Government of the United States of
Colombia.
Bclgium.-Maj. V\T, Turner, of Bertrix, was supplied with eggs of the
r ainbow trout.
France.-Eggs of the rainbow trout were shipped to Mr. A. Geoffroy
St. Hilaire and Mr. Raveret-Wattel for the Societe Nationale d'Accli·
matation at Paris.
Scotland.-Brook-trout eggs were sent to Mr. J. J. Armistead, Killy·
whan, Scotland.
Switzerland.-At the request of the Swiss Government eggs of the
brook trout were shipped to Switzerland, and upon arrival were reported
in very good condition.
Japan.-Eggs of the steelheacl trout were forwarded t o Japan through
the Japanese consul at San Francisco, Cal.
FREE TRANSPORTATION FURNISHED BY RAILROADS.

The limited appropriation made for the conduct of the :fish-cultural
work of the Commission would necessitate the distribution of the prod·
uct of the different stations to neighboring waters, thereby preventiug
the introduction of desirable food-fishes in suitable waters distant from
the source of supply, were it not for the generous aid extended by many
of the railway companies of the country. Even at the very favorable
rate granted by the roads demanding compensation for the transporta·
tion for the cars and messengers of the Commission, the value of the
transportation furnished during the year would have aggregated a cost
of over $13,000. In the following table is given the names of the railway
companies extending this aid, and t.he amount of mileage respectively
furnished:
Table showing aid extended by railroads.

Name of railroad.

Cars.

Messen·
gers.

Total.

- -- - - - - - - - - - - - - - - - - - - - - - - - - - - - -

t!f
J:~~~ !~~i:i;~.~ .~~~~~. ~~::::::::::::: :::::::::::::::::::·.::: ::::::
Burlington, Cedar Rapids and Northern......... . . . . . . . . . . . . . . . . . . . . . . . . .

1

m...... ~~~.

•
1, 466 ......... .

gf::fi!;i:~}!~!!t§~~t:~;~ii~;~:::::::::::::::::::::::::::::::::::::: ...·2: :~~ ........!~ _

~!l~i.i!~~ij~tii~:••::;••i:••••:•:••••••••••• :::• • • ....!:Hi.
Chicago, Milwaukee and St. Paul........ .... ........................... ..
Cl.Jicago, ' t. Paul, Minneapolis and Omaha............................ ....
Cleveland, Cincinnati, Chicago and St. Louis............... . . . . . . . . . . . . . .
Delaware ancl Hudson River.............................................
D env rand Rio Grande............ ............ .... ......................
Des Moines, Tortbern and Western. ............. ......... ...............
Detroit, Bi{ City and Alpena.................... .... .. .. ...... . .........

~~~i~ft~~nlh \!!na~d Ati;;;ti~ ~::::: :::::::::::: :::::::: ::: :::: :::::::
0

1, 028
372
4, 079
533
1, 048
34
2,254

1~~

::
191

140
294
2, 025

.• •.•••...

~'lintandl ere Marquette......... .. .....................................
3,588 .• ••••... .
FrPinont, Elkhorn and Missouri Valley................................... . ... . . . . . .
18

~!~~:1:]ti~~~.~~~~~~~?:::~:::::::::::::::::::::::::::::::::::::::: ······~fi·

Illinois Contra!...........................................................

610

~rn
17

1,461
766
1,466
39
3,058
337
170
1, 163
548
6,804
1,219
372
4,219
827
3,073
34
2,254
12
168
3,588
18
678
440
144
636
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Table showing aid extended by railroacls-Continued.
Name of railroad.

Cars.

International and Great Northern........................................
Jacksonville Southeastern................... ......... .... ...............
Jacksonv\lle, Tampa and Key ·west._...... .... . ........... ........... ... .
Kansas City, Fort Scott and Memphis.............. ................ .. ....

Total.

234
206

234
206

112

112

676

m

t:r.:~r?~~l~!!~t~~t~~~.
~~:~:::::::::::::::::::::::::::::::::::::::::
Lake Harbor .............................................................

Messen.
gers.

282

20

Louisville and Nashville.............. . ............... ...................
2,205
Maine Central...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Missonri, Kansas and Texas..............................................
2,568
Missouri Pacific. ....................... .. ................................
1,444
Michigan Central. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
10, 868
Minneapolis, St. Paul and Sault Ste Marie................................
322
Mobile and Ohio.................. ....................................... .
126
Northern Pacific. ·a.·K· ....
1;···· ·.. ... ........ .. .. ........ .... ... ......
3,312

·c·

~tfiii~~ihs:: Fra:~f;:so ..i.!.::::::: :: :: : : ::::: :: : : :: : : : :::::::: :::::: .... 2,° i42·
St. Louis, Iron Mountain and Soutl1ern. ... .. . . . .. . . . . . . . . . . . . . .. . . . . . . . . .
544
Texas and Pacific.. .......................... ...... ... ... ... . . . . . . . .. . . .
1,026
Union Pacific.......... .......... ............ ... .... ....... ........... ...
5,038
Wabash Railroad...... ...... ............. . . ............................ .
2,700
Wabash, Chester and ·western............. ....... ..... ..................
28

432
3
76
2, o~~
~53
342
909
879

958

m

20
2,637
3
2,568
1,444
10, 94.4
322
126
5,

ii~

2,495
544
1,368
5,947
3,579
28

if~li1K!~~;ti:r~-1~~~~?::::::::::::::::::::::::::::::::::::::::::::····i,- ~:: · :::::::~~: ~ii
1,

Total .............. ... ..... ...................... ... ................

~093,--9,793 74~

ADDITIONAL FISH-CULTURAL STATIONS.

On June 9, 1894, Hon. H. H. Bingham introduced in the House of
Representatives the following resolution:
Resolved, That the United States Fish Commissioner be, and is hereby, directed to
report to the House of Representatives the desirability of the Government establishing a :fish-hatchery in the grounds of the Zoological Society, Philadelphia, on
the Schuylkill River, in the city of Philadelphia, State of Pennsylvania.

A similar resolution was presented to the Senate on July rn, 1894, by
Hon. M . S. Quay.
In replying to this reso]ution the Commissioner expressed an opinion
adverse to the establishment of a station as proposed thereby, for the
reason that it would be improper to locate Government works on property not freely open to the public, the Zoological Society charging an
admission fee for entrance to its grounds. It was also ascertained that
title to the site proposed for a station could not be vested in the United
States, as required by law.
Fish.hatchery at San Marcos, Tex.-The release of the trustees under
the trusts given to secure certain bonds issued by the San Marcos
Water Company, mentioned in a previous report as required by the
Attorney-General as necessary before the deed of said company conveying to the United States certain rights would vest a valid title to
the same, were secured, and on September 27, 1893, the AttorneyGeneral certified to their sufficiency to convey with the deed a proper
transfer of the easements mentioned. Pending the erection of the dam
across the San Marcos River, agreed to be built by the San Marcos
Water Company and the citizens of San Marcos, settlement of the
consideration to be paid was deferred. Payment for the tract of land
purchased from Mr. W. D. Wood was made June 18, 1894.
F.R.94--2
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Fish-hatchery, New York.-During July, 1893, a further investigation for a suitable site for the establishment of a :fish-cultural station
for the propagation of salmon as well as whitefish was made by Mr.
Frank N. Clark, superintendent of the Northville, Mich., Station.
The result of this examination demonstrated the impracticability of
securing, within the limited territory specified in the appropriation act,
a location such as was necessary for a station to be conducted on the
plan originally contemplated. It was therefore decided to confine our
attention to the increase of the pr1ncipal commercial fishes of Lake
Ontario-whitefish, lake trout, and the pike perch. On :M:ay 26, 1894,
instructions were given the chief clerk and the engineer of the Commission, Mr. Gill and Mr. Reeves, to examine the eastern shore of Lake
Ontario in New York for a location affording facilities for the propagation of these fishes. They recommended Cape Vincent, on the St. Lawrence River at the outlet of the lake, and secured options for the sale of
two pieces of property affording the necessary requirements. One of
these embraced a lot having a water front of about 115 feet on the river
and extending about 200 feet to the main street of the village, and in
near proximity to the railroad station, improved by a substantial stone
building 60 feet by 40 feet, with a lean-to of 24 feet by 65 feet, and a
large detached brick chimney tower. This building, which was formerly used as a grist mill, has walls between 2 and 3 feet thick, with
their foundations on the solid rock, and is in close proximity to the
river. It bas three floors, a basement, and an attic, which afford ample
facilities for hatcheries and office and sleeping accommodations. The
option also provided in case of sale for the construction of a stone-crib
wharf into the river in front of the building for the proper placing of
the necessary water pipes for the supply of the hatcheries. The com·
pensation to be paid was fixed at $3,500. The proposal has been
accepted, and the necessary steps will be taken for the acquisition of
the property.
Tennessee.-U nder provision of an act approyed August 5, 1892,
authorizing an "investigation and report respecting the advisability of
establishing a :fish-batching station at some suitable point iu tbe State
qf Tennessee," investigations were made in that State during the September and October, 1893, and a report thereon submitted to Congress
January 24, 1894 (Mis. Doc. No. 52, Fifty-third Congress, second session). The site appe:1riug to offer the more favorable conditions for a
station was one several miles distant from the town of Athens, McMinn
County, though it. distance from Athens, where the labor and supplies
needed for the maintenance of a station must be obtained, would prove
a serious drawback. It was recommended, however, that a final selection be deferred, should Congress direct the establishmeut of a station
in Tennes ee, till further compari ons of the ites mentioned in the
report could be made. For the establi hment of the station an item
of 12,000 was submitted.
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Iowa, Nebraska,, South Dakota, and Wyoming.-Reference is made in
the Commissioner's preceding report to the investigations in these
States for the purpose of determining, as directed by Congress, the
advisability of establishing in them fish-cultural stations. The results
of these investigations were presented to Congress on January 24, 18.94
(Mis. Doc. No. 53, Fifty-third Congress, second session). In this
report the following conclusion was submitted:
From a consideration of the foregoing results of the examinations in the States of
Wyoming, South Dakota, Iowa 1 and Nebraska, I would recommend the establishment
of but one station to supply the needs of South Dakota, Iowa, and Nebraska, '\Vyoming to be cared for by the station now being established at Bozeman, Mont. If a
new station is authorized, either Manchester or Decorah, Iowa, should be selected.
Which to recommend, however, I am not ready to say, final selection being dependent upon a careful consideration of tho respective sites from an engineering standpoint, the certainty of their being secured by the Government, their cost, the expense
of a<lapting the water supply, etc., questions which can not be determined in advance
of the actual authorization of a station.

In case a station was authorized, an appropriation of $15,000 was
recommended.
PROTECTION OF FISH IN POTOMAC RIVER.

By act approved March 12, 1894, provisions of the act of March 2,
1885, entitled "An act to protect the fish in the Potomac River in the
District of Columbia, and to provide a spawning ground for · shad and
herring in the said Potomac River," were continued for a period of ten
years. Under this law, if properly enforced, reasonable hopes can be
entertained for still more appreciable results from the Commission's
efforts in stocking this river with shad.
VISITS FROM OFFICIALS OF FOREIGN COUNTRIES.

During this year the offices were visited by a number of representatives of foreign countries, detailed by their governments to the World's
Columbian Exposition, Chicago, for the purpose of studying the fisheries and fis1J-cultural methods of the United States. Among these
may be mentioned Dr. Henri de Varigny, delegate of the minister of
commerce, Paris, France; Dr. Oscar Nordqvist, inspector of :fisheries
of Finland, Helsingfors; Dr. Nicolas Borodine, Uralsk, Russia; Dr. L.
Wittmack, of Berlin, accompanied by Mr. Alfred Schillinger, of
Munich, president of the :fish-cultural department of the Bavarian
State Fishery Association, in Sternberg, and Mr. Lewis Landau, of the
Hungarian ministry of agriculture; Dr. Ernst Ehrenbaum, of the
Royal Biological Station, Helgoland; Mr. Sakaye Sawatari, commissioner of the Japanese Fisheries Society, and Mr. J. J. Armistead,
proprietor of the Solway fisheries, Dumfries, Scotland.

REPORT ON THE PROPAGATION AND DISTRIBUTION OF
FOOD--FISHES.

By

TARLETON

H.

BEAN,

.Assistant in Charge.

The important features of the work of the division of fish culture
at the numerous stations are shown in the abstracts of the annual
reports of the superintendents. Certain experiments in the treatment
of eggs and fish are grouped in a chapter of notes on the habits, diseases, fatalities, enemies, treatment, transportation, etc., of the species
under observation.
The resources of the division were tested to their utmost by its
duties in connection with the World's Columbian Exposition. It was
called upon to provide and maintain a great aquarium of marine as
well as fresh-water animals and plants, a hatchery for the eggs of shad,
pike, perch, salmon, trout, and other fishes, together with a general
exhibit of its methods and results, and, at the same time, to continue
its usual work of hatching ~nd distribution to meet the increasing
demands of applicants in all parts of the United States.
The exhibit of the Fish Commission is made the subject of a separate report by its representative on the Government Board of Management and Control, Dr. Tarleton H. Bean. During his absence from
Washington Mr. S. G. Worth performed the duties of acting assistant,
serving from January 14, 1393, until February 20, 1894, when the
assignment to World's Fair duty was completed.
Superintendent Page wa8 detailed for special duty in the summel' of
1893, to collect fishes from overflow ponds in the lowlands of St. FranJ
cis River, Arkansas, and has made a report upon the experimental
work of the season.
The duties of the Commission at the World's Fair, combined with
the regular work of distribution, entailed much additional labor upon
the car and messenger service. The neces ity of continuing the transportation of many kinds of fish during almost the entire year makes
the natural difficultie of tran portation very great.
A great burden was removed from the di vision near the clo e of 1893,
wh n the Commi. ioner ordered the discontinuance of the general distribution of gold fi ·h to individuals after the close of that season.
20
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STATION OPERATIONS.

The number of active s.tations was the same as during the last fiscal
year. The World's Fair having been made a temporary base of operations, offset the closed landlocked salmon station on Grand Lake
Stream, Maine. A new station, located at St. Johnsbury, Vt., was
nearly completed at the time of closing this report. Mr. John W. Titcomb was appointed inspector of construction September 1, 1893, and
superintendent March 1, 1894. This is intended as a hatcl1ing and
rearing station for landlocked salmon and various kinds of trout. Its
water supply is obtained from Sleeper River and from springs.
The following is a list of stations:
Craig Brook Station, Me.
Green Lake Station, Me.
Gloucester Station, Mass.
Woods Hole Station, Mass.
Delaware River Station (steamer Fish
Hawk).

Battery Island Station, Md.
Bryan Point Station, Md.
Central Station, Washington, D. C.
Fish Ponds, Washington, D. C.
Wytheville Station, Va.

Put in Bay Station, Ohio.
Northville Station, Mich.
Alpena Station, Mich.
Duluth Station, Minn.
Quincy Station, Ill.
World's Fair Station, Chicago, Ill.
Neosho Station, Mo.
Leadville StatioJJ, Colo.
Baird Station, Cal.
Fort Gaston Station, Cal.
Clackamas Station, Oreg.

CRAIG BROOK STATION, MAINE (CHARLES

G.

ATKINS, SUPERINTENDENT).

The :fish on hand at the station, July 1, 1893, were as follows:
Hatched in the yearSpecies.

1893.

1892. 1891. 1890. 1889. 1888.

==--:-1
=--;I

Atlantic salmon ..•..........•............. 257, 775
Atlantic salmon, domestic.................
1,700
156 ... - . . . . . . . . . . . . . . . . . . . .
Landlocked Ralmon . . . . . . . . . . . . . . . . . . . . . . . .
6, 764 . . . . . . . . . . . .
29 . . . . . . . . . . . .
Brook tront................................
9,013
14· . . . . . . . . . . . .
28 . . . . . .
Rainbow trout .... ·-·······················
1,012 ...... ...... ......
13 .... ..
Loeb Leven trout .. _....................... . . . . . . . . . . . . . . . . . . . . .
49 . . . . . . .. . . . .

1888and Total.
1889
mixed.

~
.. . ... . . .
26
. . . . . . . ..
.........
. . .. .. .. .

257,842
1,856
6, 819
9,055
1,025
49

1

~~~s

~1fk;t;~·~t::::::::::::::::::::::::::: ::::::::: :::::: ::::::

'.l~ :::::: :::::: :::::::::

2~

Scotch seatront ........................... ··--··-·· ......
63 .................. ·-······ ·
Yon Behr trout ................ ·········-··...............
47 ...... ...... ...... .........
Whitefish ..•....... ·····-··················........ .
1 ...... ...... ...... ...... .........

63
47
1

Total ..... _.. . . . . . . . . . . . . . . . . . . . . . . . . 276: 26,t

171110

1421

41

33

20

276,787

The Atla.ntic salmon were fed through the summer in troughs on
chopped liver and other meat and on maggots. In November it was
found that 234,367 of them had survived. Of these, 231,367 were liberated in local waters, 2,000 were transferred to other parties, and 1,000
were reserved for wintering. Of the fish wintered over, 867 were alive
June 30, 1894.
Eggs of the Atlantic salmon were collected at the Penobscot Station
in May and June, 1893, with the cooperation of the State of Maine.
From 146 :fi.sh-51 males and 95 females-806,000 eggs were obtained.
On March 1, 1894, after the ordinary losses and the rejection of the
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unfertilized eggs, there remained 745,300 eggs, 435,000 of which were
given to the United States Fish Commission and 310,300 to the Maine
Commission. From the United States Fish Commission's share 170,000
eggs of the Atlantic salmon were shipped to the following parties in
accordance with instructions :
Date.

Consignee.

Jan. 80

Fred Mather, Cold Spring Harbor, N. Y..... . ........... . ........................

Number.

i i ~: ii~Ii~~t~:~11r?~:i:::::: :::::::: :::::: : :: ::: :::::::: : :::::::: :::

8

Mar.

60, 000

it~~~

1- - -

Total ................ . .....•.................. . ............................. i

170, 000

There were reserved for hatching at the station 265,000. The number of :fish actually hatched from these eggs was 264,612, and of these
there were on hand June 30, 1894, 214,000. Of the 33 fish hatched in
1888 only 11 were left at the end of the year; and 31 of those batched
in 1890 were liberated in November, 1893.
The year began with two lots of domesticated salmon; 156 fish hatched
in 1892, and 1,700 in 1893. The former were kept through the year in
two troughs, and grew slowly, and fell off in numbers to 131; the latter
were also kept in troughs, and 1,348 of them were left at the end of the
year. Domesticated salmon eggs were obtained in October, 1893, from
the Atlantic salmon that had been in confinement since 1888, to the
number of 4,800 eggs; but the parent :fish being of inferior quality, the
1,677 fish hatched from the eggs declined to 600 on June 30, 1894.
Indications of the presence of an epidemic were observed on April
23, and it continued to ravage the Atlantic salmon for several weeks,
causing a loss of about 15,000. No other species was attacked, though
the fry of some other kinds suffered seriously from a disease of a different character.
Of the 26 landlocked salmon hatched in 1888 and 1889 only 17
remained on June 30, 1894. The 29 hatched in 1890 were reduced to 20
in November,1893, when theywereliberated. The6,764hatchedin 1893
received in September an addition of 1,500 fish of the same age from
Green Lake; making a total of 8,264. Of theRe, 7,050 were transferred
to other parties during the summer, and the remainder were liberated
in the fall.
From the oldest lot of landlocked salmon there was taken in the fall
a lot of spawn estimated at 8,500, from which were hatched 6,330 very
weak fish, of which the last one died June 1, 189-!.
The 9,013 brook trout on haud June 30, 1893, were fed until fall, when
2, 25 were transferred to Green Lake Station and 4,476 liberated in
raig Pond. The 14 batched in 1892 were kept until November 27,
and then put in Craig Pond. Of the 28 hatched in 1889, a count on
:r- ov mber 27 showed but 14 remainiug, and these were placed .in Craig
Pond.
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A few eggs were taken from brook trout in the fall of 1893:
From fish of 1889 _.. _.. _. ____ . _. ___________ _. _ ... _. . . . . . 4, 600
From wild :fish caught from time to time and held in confinement at station (taken at 1:>tation). __ .. __ .. ____ . __ . 4, 600
Total ___ . _____ . ___ . ___ .. ____ .. ___ . _____ . ___ .. ____ 9, 200
Received from Green Lake, February 20, 1894. ____ . ___ .. 10, 000
Total . _.. __ . ______ . _______·__ . _. __________ . __ . __ . _ 19, 200

From these eggs 17,190 fish were hatched, of which 9,000 were on
hand June 30, 1894.
The rainbow trout were fed in troughs during the summer. On September 21st, 500 were transferred to Green Lake, and November 15th,
471 wne delivered to the agent of the Maine commissioners. Of the
13 fish hatched in 1889, ouly 6 remained at the end of the year.
The Loch Leven, Swiss Lake, and Von Behr trout on hand at the
beginning of the year had become intermixed by dislocated partitions
in the ponds, and, in accordance with instructions, were all liberated
together in Heart Pond, ~ miles from the station.
Of the 63 Scotch sea trout on hand July 1, 1893, only 27 were left in
November, by reason of mink having gained access to the pond. The
fish spawned iu the autumn of 1893, and yielded, November 2, 1893,
about 6,000 eggs, from which 3,178 very weak fish were hatched, the
last of which died June 11, 1894.
The fish have been fed during the year, as formerly, on chopped
material derived from butcher's offal, and on maggots produced at the
station. Considerable attention has been given to the production of
natural food-live food in the station ponds-one man being kept
nearly the entire time from April to July in the collection of material,
its distribution in the ponds, observations on the pond temperatures,
and tbe growth and multiplication of the entomostraca, etc., of which
the collections mainly consisted.
The maximum and minimum temperatures of the air an~ water during the year were as follows :
Air temperature.
Month.

Water temperature.

- - - - - - - - - -- - - - - - I

Maximum. Minimum. Maximum. Minimum.

1893.

OF

OF

July ..•........•...... ....... ....•...... .. .. ... ......

90
92?.
7572
55
37½

56

68

55
38
27
11
a14

70

te~~~!\;~;:::::::: :: :::::: ::::::::::::::::: ::::·:·:::::

Octoher ............................................. .
Novembr.r ............ ..... ......................... .
December ..................... . ........ -· ........... .

OF
64
63
53
44

OF
56
58 ·
53
46
34
32

1894.

t!i~iF~::::::::::::::::::::::::::_::::::::::::::::::

40

a24

38

39
52

a22

37½

April ..•.............................................

70

¥u1e:::: ·::::::::::::::::::::::::::::::::::::::::::::

14
16
43
50

43
51½

82

a Below zero.

87½

60
71

32
32
33
33½
42
52
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GREEN LAKE STATION, MAINE.

On July 1, 1893, the affairs of this station were temporarily pnt under
the direction of the foreman, William H. Munson.
· On July 5, Richard Dana reported at the station for the purpose of
keeping the records and attending to the correspondence.
On August 2, 1893, in accordance with instructions from the Commissioner, E. l\L Robinson took charge as acting superintendent and
received a probationary appointment (under civil.service rules) as superintendent September 16, 1893.
Mr. Robinson reported the fish on hand at the station August 21, 1893,
as follows:
Hatching of the yearKind.
_ 1_8_93_.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _•
1

Landlocked salmon ........................................................ .
Sea salmon .............. ~ ................................................. .
Loch Leven trout ... .. ................ .. ................................. . .
Lake trout ................•.................................................
Von Behr trout ................... . ............................•...... .. ....
Brook trout ............................................................... .

157,839
3,420
27,373
5,000
45,494
4,004

Total. ................................ ································

243,130

1892.

I~

4,656

3,676

1,788 ········
1,142 ....... .
7, 586 1

3,676

One of the first subjects that received the attention of the superintendent was the collection of salmon and trout eggs in localities not too
far removed from the station. A thorough reconnoissance was made of
all the neighboring brooks, and Mann and Winkenpaugh brooks were
selected as being the most suitable. In addition to the traps at those
streams a net trap was put in at the outlet of Green Lake for the capture of landlocked salmon and the one at Great Brook was repaired.
During the sea son 133 landlocked salmon were taken. Of these, 90
were females and 43 males. The yield of eggs from the 90 females was
311,000, or an average of 3,477 to each fish. The first salmon was
caught on September 26 at Mann Brook and the last on November 22
at Great Brook. After these fish were through spawning they were
released in the lake.
On October 6 a trap was built at the head of Branch Pond, some 10
miles west of the hatchery; and on the 14th, after a heavy rain, 59
trout were taken. The season's catch of brook trout is as follows:
Winkenpaugh Brook, 110; Great Brook, 14; Mann Brook, 1; total, 125.
Of these 37 were males and 88 females. Eleven of the females were
spent before being captured and only 15 of the males were found to be
of any use.
The first eggs of the season were taken October 2G; total for the
sea on, 105,146.
During the season there were distributed from the tation: Landlocked almon, 143,481; ea almon, 3,008; Loch Leven trout, 21,46 ;
lak trout, 25,000; Von Behr trout, 36,803; brook trout, 5,500; rainbow
trout, 400; total, 236,560.
early all of the e were planted in New England water and principally in Maine.
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Landlocked.salmon and brook-trout eggs were distributed from the
station during the season, as follows:
Date.

Number.

Variety.

Consignee.

1894 .
.Tan. 23

J". J" . .Armistearl, Scotland.............. Brook trout ... ..... .

20,000

24
31

W. H. Van Sickle, Bevans, N. J" ...•......... do ............. .
Lieut. H. R. Lemly, South .America . ........ do ............ . .

10,000
3,000

Feb. 10 ..... do .....•........................... Landlocked salmon.
15

3,000

19

W. Hamlin, Tuxedo Park .Association, ..... do ............. .
New York.
R. C. .Alexander, ..Adirondack League .... . do ............. .
Club, New York.
Caleb Gilman, Calais, Me ........ ........... do ............. .

5,000

20

C. G. ..Atkins, Craig Brook Station, Me. Brook trout .. ...... .

10,000

20

Edmund Hayes, president Wilmurt Landlocked salmon.
Club, Buffalo, N. Y.
..A. E . ..Adams, Boston, Mass ................. do ......... ___ ..
W. L. Gilbert,, Plymouth, Mass ............. do ............. .
Gardner Smith, Ragged Lake, N. Y ......... do ............. .
E. R. Hewett, Ringwood, N. J ............... do ............. .
W. T. Haynes, Oakland,Me ...... ..... ..... do ............. .
Henry Studor, White Corners, N. Y ......... do ..... . .. . .. .. .
.John G. Roberts, superiuteudent Sara...•.. do ............. .
·n ae Inn Station, N. Y.

5,000

15

20
20
26
26
26
28
28

3,000
5,000

Remarks.

Received in good
order.
Do.
Did not sail; eggs
opened at Central Station.
Nothing heard
from shipment.
Received in goorl
order.
Do.
Received in uarl
order.
Receiverl in good
order.
Do.

5,000
l, 000
5,000
5,000
5,000
5,000
30,000

Do.
Do.
Do.
Do.
Do.

The receipt of eggs at the station during the season was as follows:
Date.

Consignor.

1894.
,Tan. 19 F. N. Clark, Northvile, Micb ..•....... ..
19 ..... do ......•................ ....... .....
20 .... . do ............ .... . ............. .... .
23 W. F. Page, Neosho, Mo .......... . . -... .
Mar. 1 J". J" . .Armistead, Killywhan Station,
Scotland.

Variety.

Remarks. ·

Number.

Von Behr trout ...
Loch Leven trout .
Lake trout ....... .
Rainbow trout ... .
Loch Leven trout .

25,000
20,000
50, 000
50,000
20,000

Fair condition.
Do.
Good condition .
.Bad condition.
.All cleacl on ar.
rival.

Early in May the larva of the caddis fly was seen in the hatching
troughs, and during the month 31,745 landlocked salmon fry were
destroyed thereby. Other losses from the same cause were: Von Behr
trout, 553; Loch Leven trout, 731; lake trout, 1,686.
The fry and other stock on hand for month .ending June 30, 1894, at
the station was as follows:
Hatching ofVarieties.

Fry.
1893.

1892.

1891.

Hatching
of l8!JO
or older.

- - - - - - - - - - - - - - - - - - - - 1- - - - - - - - - - -- - -- Landlocked salmon ...... ...............•............ - - .
Lake trout. __ ....•.... ... ................ ... . --- -- . . . . . .

149, 941 . . . . . . . . 4, 656
3, 376
2
16, 012 ......... _... _................. .. .

I~fgt£~~~~~~~:: : : : ::::::::::::: ::::::::~::::::::: . .~~:_;~~. :: :~~~: }_~;~-:::::::: ::::::::~6
Total. ..•..... _................... - ....... --.... - - .

193, 305

263

7, 584

3, 376

92
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The temperatures during the year were aa fol1ows:
Water.

Air.
Month.
Max.

Min.

Max.

Min.

- - - - - - - - -- - - - - - -- - - - - - -- - - - - - - - - o

F.

July ................................................................ .
.A.uguHt ..•...................••......................................
September ......... . ..•.........•..•. _•... __ .......•.....•..••.••.••.
October .... ... ...........•........................••..•... _____ ..... .
November ........................................................ _..
December._ .................................... .. ................... .
January ......... . ................. •. ............•.•••......•••••.••.

rr~~~~L?.::::
:: :::::: ::: :::::: ::::::: :::::::::::::: ::: :: :::: :::::::::
April ...•.............................. ..... ..... • ...•...•...•.•.•...

~le::.:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::

o F.

95
98
78
70
55
40
39
42
00

74
82
88

oF.

o F.

60
59
46
39
12

as

a28
a25
28
25
42
52

i6

78
68
66

48
38
34
33
36

51½
03

77

67
63
50
47
34
33½
32½
32½
33
34
47
56

aBelow zero.
GLOUCESTER STATION, MA8SACHUSETTS

(A. C.

ADAMS, MASTER SCHOONER GRAMPUS,

IN CHARGE).

This station was in care of a custodian from July 1, being practically
closed until the arrival of Mr. Adams on October 9, 1893, at which time
the machinist and crew of the schooner Grampus were engaged in getting the station in order for the season's operations. Capt. A. 0.
Adams resigned his position as master of the Grampus in order to
become :fi.sh.culturist and custodian of the Gloucester Station.
On November 16, instructions were received from the Commissioner
to begin work, and on that date three men were sent to Kittery Point,
Maine, to arrange for a supply of cod eggs. On the 18th of November
200,000 cod eggs were taken in Ipswich Bay, and 453,000 were received
from Kittery Point on the 20th. These began to hatch December 1,
with a mean water temperature of 42°. By the end of November
3,557,000 eggs were on hand.
The following table shows the number of cod eggs collected monthly
during the season, and the number of fry hatched therefrom and
liberated:
Month.

November, 1893 ........................................................... .
December, 1893 ............................ ...... ............... ... . . ...... .
January, 1894 .......... . .. .. .............................. . ............... .
February. 1894 ..................................•.•........... _........ _.. .
March, 1894 ............................................................... .
April, 1894 .. .. ...... ... . .. ... .. . .................. ... . ..... .... ........... .
May, 1894 .••........•.........•.....•.•••..................................

Number of
Number of fry hatched
efe~1:f
and liberatecl.
3,557,000
8. 200, 0()0
16,421,000
16,126,000
18, 51'.l, 000
1,302,000 }
656, ooo I

1. 574,000
3,109.000
5, 697,000
5,300,000
8,053,000
884,000

A. snow torm occurred on December 10, and by the 14th the temperature fell from 42° to 35°, retarding the hatching of all eggs taken
previously. The water den ity also wa, from 24° to 24.~o, not enough
to allow the egg to float after a few day~ development.
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Shipmen ts of cod eggs to the Woods Hole Station were as follows:
Date.

Number.

F ebruary 10 ......................................................... .
10 ......................................................... .
13 ............. . ......... . ................................. .
15 ..................................................... . ... .
21 .••..•••••.••..••.•.•....•.......•. ······• ..•..••..••.....

1,110, 000
413, 000
1,159, 000

Total........... . ...............................................

3,827,000

695, ouo
450, 000

M ethod.

By messenger.
By express.
Do.
Do.
Do.

On April 16, 18,000 haddock fry were planted, and 1,500 on May 14.
Both haddock and cod eggs were taken March 21, and on April 7 the
two species hatched with a mean temperature of about 37° for the 17
hatching days.
The entire number of codfish eggs collected during the season was
64,775,000, and of these 24,617,000 were hatched and liberated.
The lobster work was begun May 3, when 20 egg lobsters were
secured, from which 274,000 eggs were taken and placed in McDonal<.l
hatching jars. The whole number of egg lobsters obtained in May was
293, and these produced 3,757,000 eggs, of which 3,380,000 were hatched
and planted in the outer harbor off Gloucester.
On May 18, Mr. Adams was detailed to work under the direction of
Mr. Richard Rathbun, assistant in charge of the division of inquiry
respecting food-fishes, and the lobster work was continued with Mr.
W. P. Sauerhoff in charge.
The collections of egg lobsters in June amounted to 482, and yielded
6,530,000 eggs; from these, 5,953,000 young lobsters were liberated.
The whole number of egg lobsters purchased during the season to
July 1 was 775; whole number of eggs taken from these, 10,287,000;
whole number of lobsters hatched from these, 9,332,000; percentage
hatched, 90.7.
WOODS HOLE STATION, MASS ACHUSETTS (JOHN MAXWELL, SUPERINTENDENT).

The fish-cultural work covered a period of eight months-from
November to the end of July.
Oodjish.-Between February 9 and 20, 3,903,000 codfish eggs were
received from Kittery, Me., from which 1,254,000 fry were produced
and liberated in Vineyard Sound within twenty-four hours after hatching. The storage of brood cod was improved by placing live-boxes or
cars in the salt-water reservoir in the basement of the hatchery build·
ing, where exhaust steam from the pumps could be used if necessary to
heat the water in severe winter weather.
Flatjish.-Between February 13 and March 26, 17 adult flatfish were
obtained by means of a fyke net set in Woods Hole Harbor. These
yielded 2,227,000 eggs, which produced 1,795,000 fry; and the latter
well deposited in Buzzards Bay and Vineyard Sound. Both the cod
and flatfish were hatched in McDonald boxes and Chester jars, operated
by tide motion.
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Lobster.-The lobster-hatching season covered the months of April,
May, and June. From 4,026 egg lobsters 97,635,000 eggs were obtained,
but 14,500,000 of these were in bad condition when placed in the hatching apparatus, and were turned out in the harbor on the fourth day.
Hatching began June 18 with a wa.ter temperature of 64½° F. From
the 83,135,000 good eggs, 69,066,000 fry were produced and liberated in
Vineyard Sound and Buzzards Bay from twelve to twenty-four hours
after batching. The experiment of keeping lobster eggs in process of
hatching during the winter was again tried, with the following results:
When st.ripped.

Number
Number
of eggs
of lobsters. produced.

Number
of fry.

361,000
426,000
121,800

225,000
325,000
95,500

December, 1893 .......................•.........•.....

38
38

i:b~~~ry;mi:::::::::::::::::::::::::::::::::::::::

9

Number
ofda_ys
hatchmg.
146
129
106

The above shows that lobster eggs can be handled successfully
during the winter, if the water temperature does not fall below 29° F.
A section of the basement under the ·hatchery was niade into a reservoir by cementing, etc. In this reservoir 7 fish cars were erected with
a capacity for storing 1,000 brood fish.
There were collected during the summer a large number of sea
plants, shellfish, etc., for the World's Fair at Chicago.
The temperature of the water at the station during the hatching
season was as follows:
Month.

December, 1893.... •• •••••... •••..
.January, 1894... .. . . .. • . . . . . . . . . .
February, 1894..... .. . . . . . . . . . . . .
March, 1894 . . . . . . . . . . . . . . • . . . . • . .

Max.

Min.

OF.

OF.

48
37
34
41

36
33
30
32

Month.

Max.

Min.

OF.

°F.

April, 1894......................
May, 1894 . . . . . . . . . . . . . . . . . . . . . . .
.June, 1894. .. • . . . . . . . . . . •. . . • • . ..

DELAWARE RIVER SHAD-PROPAGATING STATION (LIEUT. ROBERT PLATT,

47
59
67

39
~:

u. s. N.,

IN CHARGE).

On May 8 the steamer Fish Hawk arrived off Gloucester City, N. J.,
to commence tbe season's work. The first eggs were obtained May 9
and the last June 7, during which time 9,651,000 eggs were taken from
395 fish. The number of fry produced was 5,768,000, and the number
of eggs transferred 1,500,000. All were deposited in the Delawarf'
River. The details of deposit are as follows:
Number of

Date.

fry or eggs.

May 16, 1804...... .. .. . . .• . • .• ••.. ... .... .• . . .. ••...•.

Locality.

1,699,000 Delaware Watergap, Pa.
18, 1894.........................................
800, 000
Do.
19, 1894.............. .. . • . . . . .. . . .. • . . . . . . •.• . . .
500,000 Port .Jervis, N. Y.
19, 189i. ..••... •.......... ... . .. .•.•....... .•.•.
142,000 Gloucester, N . .J.
22, 1894..... .•. .•. ••.•.• ..•... .•.••....... •.•.•.
1,100,000 Lambert,·ille, N . .J.
28, 1 94.. ....................................... {
}Delaware Watergap, Pa.
June 5, 1894...................... .. • . . . . • . . . . . . .. . . .
400. 000 Callicoon, N. Y.
8, 1894 .••••.••••.••..•...•...•..•........•..... { al,!~~;
}Delaware Watergap, Pa.

a~ii: ggg

ggg

aEggs.
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The eggs were chiefly obtained, as in previous years, from Faunce's,
Bennett's, and Howell's Cove :fishing shores.
The water was muddy during the entire season.
The following table exhibits the take of eggs, temperatures, etc.,
during the season :
Fish stripped.
Number of Noon temperatures.
Date.
_ _ _ _ _ _ _ _ _ __ _ _ _ _ _ ,__
M_a_le_._ Female.
eggs.
.A.ir. / Water.
May 9 .. •........••..............•..............

5 .••..•....•••• ·.•.•.•.••........•...•.•...
6 .••••••..•...•.•••.••••••..•••...•••...••.
7 •••••• .••••••••••••••••.• ••·•••••·••• · ·•··

10
5

26
14
27
25
5
9
12
11
5
8
1
1
J2
8
12
10
4
5

Total. .................................... .

200

195

10 .••.•........•............ ···•·· ......... .
11. ....... . ................................ .
14 ...........................•..•••.........
15 ............................•..•..........
16 ......... .. ····•·•········ ..............•.
17 .................................••.......
18 ....... . ........................••.•.•....
19 ...•... ························ .......... .
22 .....• ....................... ... .........•
25 ... . ...•.•...•....•.......•..••.. ·····•···
26 .... ...........•....•...•..•..............
28 .•••.••............••.......... ····· ···· ..
29 ....... . ..•.....••.............. · ·········

June 4 ......................................... .

BAT.T ERY ISLAND STATION, MARYLAND

26
15
31
25
5
9
12
11
5
8

1
1
12
8
12
4

1,425,000
681,000
1, H92, 000
1,112,000
266, 000
473, 000
586,000
544, 000
221, 000
372, 000
45,000
40, 000
621, 000
483,000
442,000
469, 000
238,000
241, 000
9,651,000

OF.
70
69
74
GO

65
67
73
83
87
57
63
65
78
57
82
62
50
61

OF.
67
69
69
69
68
68
68
68
70
63
56
59
65
62
62
61
61
60

(W. DE C. RAVENEL, SUPERINTENDENT).

The station was opened .April lJ and preparations commenced for the
propagation of the shad. The collection of eggs began .April 21, and
continued to May 19. There were taken during that time 39,770,000
eggs, from which 22,695,000 fry were hatched, and of these 22,645,000
were distributed as follows:
Place of deposit.

Number.

Place of deposit.

North East River, Maryland ..•.......
Elk River, Maryland .................
Bush River, Maryland ................
Wicomico River, Maryland ...........
GunEowder River, Maryland .........
Tn c aboe River, Maryland . ..........
Chester River, Maryland .............
Chesapeake Bay, Maryland ...........
Susquehanna River, Maryland .......

1,200,000
1,380,000
630,000
345,000
450,000
450,000
450,000
2,976,000
1,104,000

Susquehanna River, Pennsylvania ..
Nanticoke River, Delaware ..........
Brandywine River, Delaware . .......
Delaware River, Delaware ...........
Uarfi .Ponds, Wai,bin-fton, D. C ......
Hu son River, New ork ...........
Delaware River, New York .........
Connecticut River, Connecticut .....
Palmer River, Rhode Island .........

Number.
2,507,000
450,000
1,330,000
450,000
40,000
5,414,000
450,000
1,519, 000
1,500,000

During the season eggs taken, numbering 5,634,000, were shipped as
follows: To the New York Commission, for the Hudson River, 2,000,000;
to the Palmer River, Providence, R. I., 1,669,000; to the Connecticut
River, 1,610,000, and to Chesapeake Bay (Battery Station, Maryland),
355,000.
The water was generally clear.
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The temperatures of air and water at noon during the season of
1894 were as follows:
Date.

April 6...... ... . ... . ...... ..
7... .. . ... ... . ... ......
8. .. . . ... . .. .... ..... ..
9....... .. .............
10. .. . . . . . . . . ..... .... ..
11. ... . . . . . .. . . . . . . .. . . .
12 ............ .-. . . ... .. ..
13........... .. . . . . . . . . .
14......................
15................ .... ..
16... .. . . . . .. . .. . . . . . . . .
17.. ... . . . . . . . . . . . .. . . . .
18.................... ..
19........... .. . . . . .. . ..
20...... ...... ... . .... ..
21 ............... ·······
22. ... . . .. ....... .......
23 .. .. . . ...... ..........
24.......... ...... ......
25 ................ ······
26.... .. ...... ... . . . . . ..
27 ...... ... . . . . . . .... ...
28. ········· ...... ······
29.. ... ... .. . . ... .. .. .. .

Air.

Water.

O]',

OF,

46
47
45
36
43
35
35
:38
50
55
56
57
59
61
65
61
56
60
56
57
57
61

45
45
46
44
45
41
38
39
42
48
49
53
54
54
57
57
57
56
56
56
56
59
60
62

64,

65

Date.

April30.....................

May

1. . . . . . . . . . . . . . . . . . . . .

2................ . . . .
3...... ....... .. .. . ...
4.... .. . ... .. . . . . .. . . .
5. ... .. ............ ...
6 • • . . • . • • . . . • • . . ••• . •

7 . ....... ... . . . . . . . . ..
8.................. .. .
9..... ... . . . . . . . ......
10.......... .•. . . . . . . . .
11. ............. ····· ..
12........ ....... ... . . .
13. ...... ....... .... ...
14...... .. . .... .. ......
15 .....................
16.... ... . . . .... .. . . .. .
17........ .. . . . . . . . . . . .
18 ...... ······... .. . ...
19....... ......... .....
20........ ....... ......
21.... .. ........ .... ...
22...... .... .. . . .... . . .

Air.

Water.

OF,

OF,

61
68
71
68
67
67
70
68
60
66
67
68
67
70
66
62
67
64
74
74
66
62
58

61
61
67
67
67
67
67
67
69
69
68
68
69
70
69
69
69
67
69
70
68
64
57

On May 19, the last day on which eggs were taken, a severe storm
set in which lasted three days, and caused the worst freshet that has
occurred on the river since 1885, the island being under water for several hours on the 21st and 22d. This made the season the shortest that
has ever been known on the Susquehanna, the station having been in
operation only thirty-one days. After the freshet shad were caught in
co~siderable numbers off Spesutia Island and in the vicinity of the station; but a careful examination failed to show a ripe shad between
May 24 and June 3.
On April 25 one of the spawn-takers used a striped bass for fertilizing some 60,000 shad eggs, there being no male shad on hand, and on
May 3 they were all hatched. When placed alongside of other shad
fry hatched at the same time they seemed slightly different in color and
action, and as it is claimed that the milt will not live exposed to the
air more than a few minutes, it seems probable that the fry referred to
are genuine hybrids.
Experiment was made in canning roes of shad ancl alewives for :fi h
food for the rearing Rtations, but without success, the roes not having
been sufficiently cooked or steamed. It is thought that the work in
this line can be made a success if arrangements are ma<le to do it early
in April, when the herring or alewife first come in and when the roes
are firm.
BRYAN POINT

TATIO .. ' MARYLAND

(S. G.

WORTH, SUPERINTENDENT).

Until preparation for the shad season began, early in March, 1894,
tha property wa in charge of a cu todian. Mr. L. G. Harron, superint n lent of the aquarium at Central Station, was sent to the station
March 7, an<l on March 27 the launch Blue Wing wa put in commis-
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sion and assigned to the duty of carrying spawn-takers to fisheries
lying between Bryan Point and Cockpit Point, at the lower entrance
to Occoquan Bay.
The employees, with a few exceptions, were again housed in tents,
furnished by Gen. Albert Ordway, commanding the militia of the Dis.
trict of Columbia, and the use of such quarters was found beneficial.
Seining operations with the Fish Commission seine began April 5.
lndurated fiber tubs with drop handles were substituted for the tin
tanks formerly used for holding eggs in the boats and were found to
possess many advanta,ges. Being without joints and hoops, they do
not fall to pieces or corrode, and they are goo,l nonconductors of heat.
The tubs are 17¾ inches in diameter and 8~ inches high, with tops of
one-half inch white pine, to prevent splashing. Around the edge of
the top is attached a rubber packing of suitable elasticity and in the
center a 4-inch hole is cut to admit air.
The Fish Commission seine captured at Bryan Point 5,231 shad, of
which 466 were skins, skips, or immature fish. The ripe fish yielded
4,350,000 eggs. Only a very small number of fish were hatched at the
station. The total number of eggs obtained and the sources from
whence derived are shown in the following statement:
Chapman Point seine ........... --- .... __ .... __ . ____ 2,007,000
Stony Point seine ........................ ---·------ 2,216,000
Tulip 1-1 ill seine ........................ __ ..........
573, 000
Tent La,nding seine ........ ·--- .... -·-----·........
235,000
:Freestone Point seine .......... _. . . . . . . . . . . . . . . . . . 3, 24~, 000
Bryan Point seine._._.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4, 350, 000
Gill nets __ ._ .. _.............................• _.. _.. 19, 763, 000

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . 32, 393, 000

There were shipped to Central Station 32,254,000, which, on the day
following their receipt in Washington, were measured and their 1mmber found to be 27,334,000, the loss in transportation being attributed
chiefly to breakage of defective eggs. The eggs were packed in crates
and delivered daily by the launch or small boat at Marshall Ilall,
whence they were taken in charge by Mr. F. H. Williams and carried
to Washington on the Mount Vernon and Marshall Hall steamers.
The season clo~:;ed in early June, but shad continued to be abundant iu
the Potomac during June, July, and August, and some were observed
in September. For the greater portion of that time eggs of apparently
good quality could have been collected in large quantities.
CENTRAL STATION, WASHINGTON,

D. C.

(S.

G.

WORTH, SUPERINTENDENT).

From the beginning of the fiscal year until February 19, 1894, the
superintendent performed the additional duties of acting assistant in
charge of the division of fish culture during the detail of the assistant
in connection with the World's Fair at Chicago. He was also a member of the examining board of the Civil Service Commissfon, and took
the general oversight of the aquaria in the absence of the superintendent of aquaria.
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The purchase and shipment of various supplies fo r other stations of
the Commission were attended to by Mr.Worth, and n umerous services
were rendered for other departments of the Central office. The number
of shipments o:(freight handled at the station was 618. The shad eggs
collected at Bryan Point are hatched in Central Station, a s well as eggs
of trout, salmon, whitefish, pike-perch, etc., from distant st ations of the
Commission. This is the shipping-point also for the fish produced at the
Fish Ponds in Washington, as well as for those batched in t he station.
A special carp-distribution pail, devised in October, 1893, has t wo small
rings soldered midway between the ears of the handles. The openings
in the rings and ears provide a ready means of fastening on the lids.
The cement used in repairing aquaria at the station is made according to the following formula: Putty, 4 pounds; litharge, 1 pound; red
lead, 1 pound. The litharge and lead are kneaded into the putty. If
the mixture should be too dry, linseed oil is added, drop by drop, until
the desired consistency is secured. The cement may be darkened by
asphaltum or htmpblack. It requires several days to set.
For drilling glass, a file is fastened in a handle and the free end is
ground on three faces with a ¼-inch bevel to a sharp point. "Bortine" or "glass-bore" is used as a lubricant in drilling.
In February, 1894, the office of the Commission was moved to the
Atlantic Coast Line Building, corner of Sixth street and P ennsylvania
avenue, and the first floor of the Central Station was used for storage
during the repairs to the roof and upper floors. The work was completed and the office reinstated late in June.
In February, 1894, arrangements were made to discard t he open
water supply tank at the west end of the third-story hall. A safety
valve was first connected with the iron piping supplying t he hatching
tables, and was found available as a temporary expedient during the
hatching of some whitefish eggs. This was soon after wards replaced
by a 3-inch Watson water-pressure regulator, which proved entirely
satisfactory. The regulator may be found useful at Alpena and other
stations taking water by gravity.
In the spring of 1894, Superintendent Worth prepared 173 photographic prints from negatives of fishery and fish-culture subjects made
for the World's Columbian Exposition, and these were sent t o Dr.
Ernst Ehren baum, Kgl. Biologische-Anstalt, Helgoland. Of similar
illustrations, 36 were prepared and forwarded to Dr. Nicolas Borodine,
Uralsk, Russia. Illustrations and explanations of the methods of the
Oommi sion in shad culture were also furnished to Mr. 0 . B. H udson.
On June 27 the superintendent commenced an examination of the
McDona)d patent fishway at the Great Falls of the Potomac River t o
d termine it condition and the number of fi h ascending. A preliminary report wa made, which was approved, and formed the basis of
operations and expenditure .
Th application of air for oxygenizing water in which Iiviµg fishes
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are kept bas been a subject of experiment since the fall of 1888. References to this use of air will be found in the bulletin for 1890 and in
the report for 1893. The first object of the experiments was to maintain
fishes in salt-water aquaria without circulating the water. Rubber
tubing, pricked with pinholes, to liberate air, was tried without satisfactory results. Section of dead grapevine, cornstalk pith, and twigR
of various trees were substituted, with little improvement. Sponge,
inserted in small openings in rubber tubes, also gave poor results.
Finally it was discovered, as detailed in the report for the preceding
fiscal year, that twigs of the American linden or basswood furnish perfect liberators, and the difficult problem was solved. The liberator plugs
are made from wilted or dead boughs of any size greater than ¼inch
in diameter. The bark js removed and the wood seasoned. It is then
cut by a saw with very thin blade and fine teeth into sections ! inch to
½inch loug. The plugs are made from! to¾ inch in diameter by forcing
them through a round belt-lacing punch. The ends of the plugs may be
smoothed with the finest sandpaper. The liberators continue useful
from a few days to several weeks, according to the amount of grit
entering the circulation. They were inserted in sections of ½-inch
rubber tubing.
In January, 1894, a Bishop & Babcock air-compressor of large size
was introduced to furnish air for the aquaria in Central Station through
small iron pipes. It delivers air under pressure of from 5 to 8 pounds
per square inch. The water or power cylinder is 4¼ inches in diameter
and 8½ inch~s long; the air cylinder, 5½ inches by 8~- inches. Strokes
per minute, 6-lo-, delivering 1,405.13 cubic inches of air under a pressure
of 7 pounds per square inch, a rate of 364.8 liquid gallons per hour,
equivalent to the flow of salt water through the aquaria. At delivery
points, ¼-inch brass jet cocks were inserted into the ij--inch conduit
piping. To the jet cocks were attached sections of 1-inch rubber
tubing, and air liberators were inserted in the free ends of the tubing.
The air circulation proved so successful in the aquaria as to lead to
the addition of an air pump to the steam plant on car No. 3, in August,
1893, and tlrn result was equally good. It has been demonstrated that
as many fish can be transported in the same bulk of water by air circulation as with water circulation.
In December, 1893, a practical test was made of the practicability of
hatching floating eggs by means of air circulation. Cod eggs and sea
water were obtained from the Gloucester, Mass., Station, and two shipments of eggs out of eleven produced fry.
The eggs were placed in universal hatching jars and the jars were
embedded about two-thirds of their height in a mixture of crushed ice
and salt, the upper third being free and exposed to a strong light. The
water temperature was kept uniformly at 38° F. Air was introduced
at the bottom of each jar through a rubber tube provided with a liberator. It was believed that the experiment would have been more
F. R.94--3
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satisfactory if pure sea water had been available to make a complete
change of water every third day during the hatching process.
Advantages claimed for the air-circulation process are: (1) Thorough
aeration, (2) active movement of _the eggs, (3) light, (4) ability to keep
eggs in sea water of proper density and at a uniform temperature, (5)
economy of labor and apparatus, (6) increased comfort to hatchery
employees, (7) economy and improved quality of water, (8) reduction of
cost of pumping, (9) increased facility in removing dead eggs, (10)
increased cleanliness and absence of wet floors, (11) economy of space
in the hatching room, (12) improved facilities for observing the condition of eggs and fry. Hatching operations could be carried on in jars
on the cars en route or on board ship.
Two lots of pike-perch eggs were received from Put-in-Bay Station
May 4 and 5, 1894, with a loss of about 90 per cent. Those received May
5 were in a temperature of 62° F. They were allowed to rise to 62° and
placed in water at 68°, when hatching commenced at once.
On December 28, 1893, Superintendent Seagle sent from Wytheville,
Va., 10,000 rainbow-trout eggs of different ages for use by Prof. W. K.
Brooks, of Johns Hopkins University, in his studies of the development of fins. The young cod hatched at Central Station were also
shipped to Professor Brooks, together with three universal hatching
jars, complete.
Central Station is credited with furnishing for distribution the fol·
lowing fry:
No. of fry
Species.

Place where eggs were collected.

Shad... . .............. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Bryan Point ..........•....... -- .

~~1f!i.!1~a ·;~1"u;o;;:::::::::::::::::::::::::::::::::::: i~:i:"?!:?e::::::::::::::::::::::
Brook trout ______ .... . ....................... --·-·· .... Northville and Green Lake ..... .
:r~~~e':ct~~~:::::: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : filt~l:i~if!~ ~~~ -~-e_o_s_~~::::::::::
0

Total _____ ...... . ............................ __ ..... _...... ______ . _____ ............ .

dis-

tributed.
21,082,000
3,800, 000
2,500
19. 500
22,000
75,000
25,001,000

Of rainbow-trout eggs produced at Wytheville and Neosho 104,537
were reshipped to applicants in Baltimore, Md., Canada, Belgium, and
France, as shown in the details of distribution. Of species forwarded
from the Fish Ponds, World's Fair, Green Lake, C~uincy, Wythevi11e,
Neosho, Havre de Grace, and Put-in-Bay stations, 1,236,704individuals
were received and most of them were distributed.
AQUARIA, CENTRAL STATION

(L. G.

HARRON, SUPERINTENDENT).

At the beginning of the :fiscal year the superintendent was on detailed
duty at the aquarium of the Fish Commission at the World's Columbian
Exposition, aud remained in that ervice until October 30, 189 . Preparations for re tocking Central Station aquaria began November 5, and
on November 12 a collecting trip was made to lower Chesapeake Bay.
Fi. h had left the inlets and shallow bays owing to cold weather, and
very few pecimens could be collected.
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In February, 1894, during repairs to the aquaria, the fish were t rall sferred to the outside supply reservoir and air currents were introduced,
but all of them died during spring and summer. The superintendent
was detached for duty at Bryan Point until aner the close of the fiscal
year.
The water motor, introduced in May, 1893, to pump salt water into
the storage tank, works satisfactorily and at much less cost than the
gas engine previously used. .A line of ¾-inch iron pipe was extended
from the air compressor to establish air circulation in the aquaria.
Goldfish spawned in Ma.y and the eggs were hatched in tubs of
standing water; the fry were reared in small ''balanced" aquaria.
Eggs of the paradise :fish were hatched and the fry reared in the same
way. Common darters (Boleosoma olmstedi) spawned. in May and the
eggs were eaten by the adult fish. .Among the marine species some of
the mummichogs (Funditlus) spawned in June and a number of fry
were produced, but they were devoured by the adults .
.Adult grayling, brought from the World's Fair November 3, 1893, t o
the number of 44, were kept with the loss of only 4 until February 17,
1894, when they were transferred to the Wytheville, Va., Station in
excellent condition. .A.bout 50 young brook trout, reared from fry
exhibited at the World's Fair, were transferred to the aquaria at Central Station November 5, 1893, and held without loss until March 5,
1894, when they were from 5 to 6½ inches in length. They were planted
at Leesburg, Va. Some anemones from the Pacific Coast, exhibited four
months in the aquarium at Chicago, were transferred to Washington ·
November 5, 1893, and lived in salt water with air circulation until May,
1894, when they were kil1ed by high temperature.
The mortality among marine species is merely nominal, and freshwater fishes, with the exception of the Salmonidm, which can not endure
summer warmth, are successfully maintained.
PrsH PONDS, WASHINGTON,

D. C. (R.

HESSEL, SUPERINTENDENT) .

The following yearling fish were taken from the ponds in November,
and distribution of them made through Central Station: Carp, 51,802 ;
tench, 10,022; golden tench, 431; goldfish, 8,427; golden ides> 1,947;
black bass, 12,330; shad, 1,000,000.
On the night of October 12 a strong wind blew up, which developed
into a hurricane by morning, and forced the water from the bay into
the Potomac. Toward evening, at high tide, the water rushed over
the banks and flooded all the large ponds containing carp, black bass,
and tench, and for eight hours the water was on a level with the base
of the office buildin~ The water thus became brackish, and about
1,000,000 yearling shad were swept into the Potomac somewhat earlier
than originally intended.
Ides.-Early in March the old ides were transferred to the hatching
ponds, where they began to spawn on .April 20. Subsequently the frost
killed over 20,000 eggs, and ollly about 40 young ides were saved.
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Black bass.-Roth kinds of the black bass were raised-the largemouthed and the small-mouthed. On April 1 they were placed in their
respective hatching ponds. The small-mouthed bass spawned April
23, and the large-mouthed one week later. On 1\fay 8 the first young
bass of both species were seen. The large-mouthed variety soon
increased to about 60,000, while the small-mouthed did not produce
over 4,000 eggs. Soon after May 10, the young bass were placed in the
north pond and the old ones retained in the batching ponds. The bass
were fed on live food, 500,000 tadpoles and 400,000 young carp being
placed at their disposal.
With the arrival of the warm weather the natural consequences of
the October :flood could be seen. Grasses and other water plants, the
seeds of which had been carried into the station by the high water,
grew very rapidly into a dense mass of vegetation, which had to be
removed over and over again to prevent their jnterfering with the
growth of the young fish. There also appeared at the same time
two kinds of Notonecta and Nepa, both insects being very injurious
to young fish. Daily efforts were made to destroy them, but without
success.
Notwithstanding the abundance of live food, the young large-mouthed
black bass commenced to attack each other, thereby causing a decrease
in the number of young fish; and how to remedy this is a problem yet
to be solved.
Oar_p.-The leather and scale varieties were raised in the new pond,
while the blue carp were placed in another pond. The carp in the new
pond suffered from the insects above referred to.
Tench.-This species was hatched and raised in the south pond, and
the golden tench in a smaller pond. Compared with former seasons,
the young :fish grew very fast.
Pike _perch.-A number of transport cans full of this fish were transferred to the new south pond, but the fish all died on account of the
too warm water, the pond being but one foot and a half deep. ·
The shad hybrids also died from the same cause.
WYTHEVILLE STATION, VIRGINIA (GEORGE

A.

SEAGLE, SUPERINTENDENT).

The product of this station during the season was as follows:
Species.

Eggs.

Fry.

½i~~kbb:a!~~~~:::::::::::::::::::::::::::::::::::::::::::::::::::::::: -.~~~~ ~~~ ..-.~~~ ~~~.

Blnckbass. ·······-· _·- -··· ··· ......... -· ____ ..... . ···-· ... ···- -·· .... __ . -······ ·········Carp········-········· ··-··· ···········-·-·-·-·-·····-··········-··- · ·······-······-·····
Goldfish .......•.......................... _........... _.. __ . . . . . . . . . . . .
. ..... ... ...... _

Yearlings.
90,640
20,750
40
790
2,649

Of the rainbow trout 2,::i0,000 eg ·s were collected from the brood
tock at the station, 114,000were received in January from the Neo lio
tation and 10,000 from tbe Troutdale Fi h Farm Mammoth Spring,
rk., making in all 374,200 egg . Of this number, 180,360 were hatched
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at the station, 104,500 were shipped to Central Station for foreign shipments, and 80,040 died during incubation. From the native rainbow
trout 10,000 eggs were shipped to the station from Hoopa Valley,
California, on March 24, and arrived at Wytheville April 2; but as all
the eggs hatched en route the shipment was a total loss.
From 135 black·spotted trout at the station there were collected
12,000 eggs, but owing to the lack of milt only 500 were saved. The
propagation of this species has been tried at the station the past two
seasons, but without success. The sexes do not mature together, the
male having passed out of season when the female comes in.
A.bout November 5 the rainbow trout commenced to spawn and
ceased about February 20. Many of the older rainbows did not spawn
this season from some unknown cause. The brood stock of rainbows
consists of 5,400 fish, of which 1,000 are from 6 to 12 years old; 3,200
are 2 years old, and 1,200 are 1 year old. Very few of the 2-year fish
produced eggs this season. Of rain bows, there were distributed this
year 90,320 yearlings, 320 adults, and 15,000 fingerlings. l"ish of a
summer's growth were distributed as follows: Rock bass, 2,9,750; black
bass, 40; carp, 790; goldfish, 2,649. Tbe goldfish commenced spawning
this year March 24-, and the carp April 27.
From the rainbow·trout eggs hatched at the station the past season
there are on hand, in good condition, 80,000 fingerlings. The bulk of
these fish are being reared in the troughs where they were hatched.
The maximum and minimum temperatures of air and water during
the months of November (twenty.six days), December, January, and
February (twenty days), were as follows:
Temperature (air).
Max.

Min.

Mean.

F.

OF,

OF,

-----------------------1--- -----0

Twenty.six days in November ...... : ......................................... .
Deceraber ............................................................ ..... .. .
January ..................................................................... .
Twenty days in February ................................................... .
Water ............. ............... ........................................... .

PuT-IN-BA.Y STATION, OnIO

58
58

13
12
12

58
54

53

60

12

401-J¾
36½1
36H
375&
53 1°/JJ

(J. J. STRANAHAN, SUPERINTENDENT).

The work of this station during the year was chiefly confined to the
whitefish, pike perch, and lake herring. The egg-collecting season for
whitefish and herring was one of the worst in the history of the commercial fisheries of Lake Erie. A very severe gale set in on November 12, which lasted, with the exception of November 16 and 20, to the
close of the spawn-taking season, thereby greatly interfering with the
collecting work.
Whitefish.-The first whitefish eggs were taken ·November 7, and the
Jast November 29. The places and the number of eggs taken at each
were: North Bass Island, 24,780,000; Middle Bass Island, 4,800,000;
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Put-in-Bay Island, 5,190,000; Kelly Island, 2,880,000; East Sister Island,
1,260,000; Toledo, 140,000; total, 39,050,000.
Herring.-Tbe :first herring eggs were taken November 12, and the
last November 26. From Put-in-Bay Island were received 31,000,000;
from North Bass Island, 22,000,000; total, 53,000,000. Both kinds of
eggs were, as a whole, of poor quality, owing to the difficulties under
which they were obtained.
The work of penning live fish was a failure. There were penned only
82 fish, over one-half of which were males.
On1y 45,000 lake trout eggs were collected durfog the season, and
they were in such poor condition that but few of them hatched.
In the hatching, extensive and careful experiments were made with
cone-shaped tubes as compared with the straight ones in general use.
Eggs taken on the same day by the same person were mixed in a tub,
and McDonald jars with open tops were fitted with the two styles of
tubes and filled with these eggs. The percentage of loss was found to
be much less with the cones than with the straight tubes. The percentage of loss after eye-specks were formed in the eggs was almost
nothing with the com~s, while it was considerable with the straight
tubes. Like experiments were made with pike-perch eggs and with
like results.
The cones were made at the station of tin, 6 inches long and 1 incb
in diameter at the large end. Sections 6 inches long were cut from the
lower end of the straight iron tubes, the cones centered and soldered
on, after which all was coated with asphaltum.
Pike perch.-The season for collecting eggs of this species was
very good, and 293,845,000 were obtained from the following grounds:
North Bass Island, 80,580,000; Put-in-Bay Island, 61,030,000; Port
Clinton; 100,725,000; Catawba Island, 3,400,000; East Sister Island,
21,760,000; Sandusky Bay, 26,350,000.
Of these, 248,965,000 were placed in the station, and 44,880,000 in
the Sandusky station of the Ohio Fish Commission for the pike-perch
season, t11e United States Commission having taken possession April 5.
On April 15, a series of experiments was commenced for the purpose
of preventing the sticking together of adhesive eggs. Following the
directions of Prof. Jacob Reighard, of Micbigan, in 1 quart of dry cornstarch, dissolved in 5 gallons of water, was placed, after impregnation
and 3 minutes interval, 1 gallon of pike-1)ercb eggs. In another vessel
was placed finely dissolved swamp muck in a solution of about t.be
consistency of porridge, 2 quarts of this to 10 gallons of water, aud in
this were put 3 gallons of eggs. The spawn-taker mahng this experiment brought in 1 gallon of eggs in tarch, and 2 gallons in muck. H
r ported that it wa more work to keep the go- free with the starch
than under the former plan of con tant tirring until the adhe ive
t ncle cy di appear ; a. ill the one ca, e tbe egg, need attention only
while being freed whil in the other they mu t be a1mo t con tantly
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stirred until the station is reached. He reported that the muck entirely
prevented adhesion, and gave no trouble whatever. After arriving at
the station both lots were examined and then placed under running
water as usual. The current carried over nearly all of the starch and
a considerable portion of the muck. About twenty-four hours after
being taken the two lots were separately removerl from the kegs, passed
through a screen with meshes large enough to admit of the passage of
a single egg, when it was found that there were practically no lumps in
1
either case. They were then put into a screen box with mesh fine
enough to bold the eggs and all the muck was washed out, there being
no starch remaining. Examiuation was made of both lots with the
microRcope, which showed minute particles of muck and starch adhering thickly all over the outer membrane of the eggs, thus preventing
adhesion: Both lots showed a nearly equal percentage of good eggs,
the muck eggs being slightly the better. In the starch solution lljars
of eggs were taken; in the muck, 32. The muck was prepared by
taking black muck from the shores of a pond near by, thoroughly mixing to a very thin solution with water, letting the vessel set about half
a minute to settle out the coarser and heavier particles, then decanting
off the water, holding the fine particles in solution, which was left to
settle, when the nearly clear water was poured off, the muck being then
rubbed through a fine wire screen, when it was ready for use.
An experiment was also made in hatching yellow-perch eggs. 1.:he
eggs (73,000) were taken, April 27, from a fish weighing 9 ounces, and
were at once impregnated, the milt of two small males being m:;ed.
They were put in a McDonald jar and worked with a small amount of
water, beiug thoroughly feathered twice a day or more. Eye-specks
showed on the ninth day, and the fry hatched May 12. There was not
1 per cent of eggs in all which did not hatch.
Experiments were made in feeding the pike-perch fry to prevent
caunibalism. One hundred thousand fry ten days old were placed in
each of three kegs, each supplied with running water; one was entirely
darkened; the fry in the second were freely fed on graham flour, and
the third lot were left to themselves. The kegs were set up May 14. The
darkened keg was opened on the 17th and again on the 19th, and but
very fow "doubles" were found-not over 1 per cent. The fry were
light colored, and not as vigorous as those which bad been in the light.
On the 21st the keg was again opened, and a large percentage of the fry
being dead, the experiment was abandoned and tlrn live ones planted.
There was a perceptibly greater mortality through cannibalism in the
kegwherein the fry were not fed than in the one where they were, but
it was considerable in the latter, although they seemed to eat the
gTaham flour freely and remain healthy.
These experiments show that pike-perch fry can be held for two or
three weeks for the purpose of facilitating shipment by providing
ample tankage facilities, feeding often, aud keeping the tanks moderately dark when the fry are not feeding.
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Distribution and deposits of eggs and fry were made from the station,
as follows:
Whitefish eggs to Central Station, Wasllington, D. C., 4,000,000; to
Clayton, N. Y., State Fish Commission, 6,000,000.
Pike.perch eggs to Central Station, Washington, D. C., 3,700,000; to
Constantia, N. Y., Fish Commission, 5,000,000 ; to Sandusky hatchery,
10,000,000.
Plants of fry were made in Lake Erie as follows: Whitefish, 21,710,000;
herring, 30,005,000; pike perch, 132,000,000; lake trout, 121,000; yellow
perch, 70,000.
Pike.perch fry delivered to United States Fish Commission (car No.
4), 24,300,000; to Ohio Fish Commission, 18,900,000; to John Fitzgerald
(Winnow Point Club) at Put-in-Bay Station, for Mud Creek Bay, Ohio,
2,soo,000.
NORTHVILLE STATION, MICHIGAN

(F. N. CLARK, SUPERINTENDENT).

During the first half of the year there were completed two large
ponds fed by pipe and race from the reservoir at the station, and twelve
small rearing ponds were reconstructed. Drainpipes were introduced
to all the remaining ponds, making it possible to draw each pond
separately into the sewer.
The following table shows the number of each kind of fish on hand
at the station July 29, 1893:
Hatching of the year.
Kind.

- -- - - - - - - - - - - - -- -1Brook trout . .. ......... . ........ . . . . ..... .. ... ...............
Von Behr trout.... ............................... .. .. .. ... ..

1892.

1893.

-

1891.

]890,
or pre·
viously.

- -------

47, 500
24,000

4, 000
3, 000
2,300 .... · · · · · ·

1

575
~:

t f:kt~Et~~!~~~~~:: : :: : ::::::::::::: ::::::::::::: :::: :::··.:;:.~~~. ::: :~~ ~~~: : :~: ~~~: : :· · · ···
Total ... ......... .. .. _..... .. ..... .... .. ..... . .. . . ... .. 134,900 -7,800 - 1,240

-7,175

There were not as many eggs collected this year from the parent
fish at this station as in prior years, owing to the small number of
breeders, a large portion of the stock fish having been shipped to the
aquaria at the World's Fair.
Brook trout.-From 548 old :fisll (277 females and 271 males) 163,820
eggs were obtained, and from 3,106 yearlings (1,001 females and 1,205
males) 2G0,125 eggs, an average of 132 eggs to each :fish. There were
retained for hatching 228,945, and 185,000 eggs were shipped as fol·
lows: Troutdale Fish Farm, Mammoth Sprjng, .A.rk., 5,000; John G.
Bailey, Rogers, .A.rk., 5,ooo; secretary of Hampshire Trout Club, North·
amp ton, Ma s., 10,000; Vermont Fish Commission, 20,000; N ebra ka
Fi ·h Commission, 20,000; Minnesota Fi h Commission, 20,000; .A.. P.
Muzzey, New Rirhmond, WL ., 5,000; con ul of Switzerland, at Ha r ,
France, 20,000; 'Wythevill , Va., Station, 20,000; Duluth
inn. 'ta·
tion 20,0 0; ... o ho, Mo., Station, 20,000; Central tati n, Wa hhlgton,
D . . , 20,0 .
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Of yearlings, 29,100 were sent out, mostly to parties in Michigan,
Pennsylvania, and New York. Six thousand :fingerlings were shipped
to persons in Michigan and Indiana.
When the brook-trout fry were 2 months old they began to die, and
the loss continued as long as any of the fry were on hand, or until
about J u]y I, 1894. It is thought that this loss was caused by the fact
of the parent fish being diseased, a parasite attaching itself to their
gills. .About the beginning of March, when the disease was discovered,
the fish were apparently clean, and from :fifteen to thirty minutes after
being attacked they would die. From early in l\'Iarcb until in May over
3,000 of the parent fish, mostly from those 2 years old, died.
Von Behr trmd.-Between October 31 and Decern ber 23 there were
taken 235,000 eggs. Of these, 135,000 were distributed as follows:
Troutdale Fish Farm Company, Mammoth Spring, .Ark., 5,000; .K
Obazari, City of Mexico, Mexico, 20,000; R. E. Follett, fish commissioner, Sheffield, Mass., 20,000; Minnesota Fish Commission, 20,000;
Vermont Fish Commission, 20,000; Wyoming Fish Commission, 15,000;
Green Lake Station, 25,000; Neosho Station, 10,000.
From the 24th of January to tile 29th of March 14,972 :fingerlings
were distributed to parties in Michigan, Indiana, Ohio, Wisconsin,
Iowa, and Kentucky.
Loch Leven trout.-Of this species 205,500 eggs were taken between
October 30 and December 30. From these the following distributions
were made: California Fish Commission, 20,000; Minnesota Fish Commission, 20,000; Green Lake, Me., Station, 20,000; Leadville, Colo.,
Station, 10,000; E. Ohazari, inspector-general of pisciculture, City of
Mexico, Mexico, 25,000.
Yearlings distributed, 10,600; :fingerlings, 24,000.
Lake trout.-Eggs numberil1g 2,663,000 were received at the station
during the season from .Alpena, Mich., an<l 21,099 from the World's
Fair on the 1st of November. Distributions of these eggs were made
between January 17 and 19, as follows: Caledonia, N. Y., hatchery,
300,000; E . .A. Brackett, fish commissioner, Winchester, Mass., 100,000;
S. S. Watkins, superintendent Minnesota Fish Commission, St. Paul,
100,000; .A. M. Musser, Salt Lake City, Utah, 100,000; 0. 0. Warren,
fish commissioner, Roxbury, Vt., 300,000; Nebraska State Fish Oomm1ss1on, 100,000; R. E. :Follett, :fish commissioner, Sheffield, Mass.,
100,000; Green La,ke, Me., Station, 50,000; Put-in-Bay, Ohio, Station,
125,000; World's Fair, 54,000. Of this latter number, 21,099 were
returned to the Northville Station November 1.
The number of :fingerlings distributed between June 13 and 26 was
102,000: 0. N. Clark, Cape Vin0ent, N. Y., 30,000; Lake Huron, off
Sugar Island, 40,000; Lake Huron, off .Alpena, 30,000; E. 0 . Daytoltl,
Kalamazoo, Mich., 2,000.
Yearlings distributed, 19,423, to parties in New York, Pennsylvania,
O1.Jio, Michigan , Indiana, and Montana . There were deposited in Lake
Huron, near .Alpena, Mich., 145 fish, 1, 2, and 3 years old.
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Black- :potted trout.-The number of this species on h and April 1 was
927 of h e oming ..> y ar , and 1,400 of those coming 2 years old.
Tlle - ar-old fi h were in excellent condition, but only 62,500 eggs
wer taken, and for some unknown reason these did not do well, as
only about 20 per cent of very weak fry were produced, and nearly
all of them died before they commenced to take food readily. Toward
the clo of the season nearly all the 2 and 3 y ear old fish died.
This wa caused by handling them while taking spawn during the very
warm weather in May, and partially by the same disease which attacked
the brook trout.
Salmon.-There were received from the World's Fair 40,000 Pacific
Coast salmon eggs in very good condition, from which a good percentage
hatched. After the sac was absorbed they were planted near Monroe,
Mich., in the Rasin River, a tributary to Lake Erie. On .Apri130 there
reached the station from Fort Gaston, Oa.l., 100,000 Pacific Coast salmon
eggs, but on opening the package they were found to be all rotten.
Trout were forwarded from the Northville Station to the World's
Fair, as follows:
Brook, 2 and 3 years old, 100; 1 and 2 years old, 100; yearlings, 300;
:fi.ngerlings, 2,000.
Von Behr, 4 years old, 50; fingerlings, 2,000.
Loch Leven, 4 years old, 50; fingerlings, 2,000.
Black-spotted, 2 years old, 50.
Grayling, wild, 189.
Trout delivered to Michigan Fish Commission: Lake, 1 year old, 25;
black-spotted, 1 year old, 25; 2 years old, 25; grayling, wild, 10.
On January 16, 20,000 rainbow-trout eggs were received from the
Neosho Station, in fair condition. The loss in hatching these and up
to tlie time of the absorption of the sac was 5,000. By the end of the
year 8,000 more were lost, leaving 7,000 fingerlings on hand in good
condition, wbich are held for distribution when a year old.
The following table shows the number of eggs, fry, and fish of each
species on hand at the end of the year (June 30, 1894):
Kind.

Eggs.

\ Fingerlings.

1 year old.

Hi!t!:\~-~~~~t_:_~-:·: _~ ~~:_: :::~~:-: ::_:_::·:::::::::·:-:::::::::::___ -~~~·-~~~
_::::::::::: :::----- --·-i: 500
igg; ~: ::: :: ::::::: :: :::::::::::::_
Von Behr trout __________ --·--·- _____________ ._______________ l,
Rainbow trout ___ .. __ . _• ___ .• ____ . ___ . ___ . ___ . _. ___ . ____ . ___ . ____ . ______ .

ALPENA STA.TION, MICIIIGAN

(F. N. CLARK,

7, 000 ____ - - - - • - - - - ·

SUPERINTENDE T).

The operations of this, tation during the sea on were; as in previous
year., <l.evoted to tbe coll ction of wbitefi. h and lake-trout eggs. The
work of securing the comm need about November 1 aud cont inued
d urrng
the montb. Tbe fi;bing was nfi.n d to fewer' grounds than
form rly an 1 t11
v r w ath ·r during the ·pawning sea ons of these
two specie · of fi h interfered greatly with the work.
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In September spawning outfits were sent to Thunder Bay and Middle
Islands, and other arrangements were made for collecting shoal-trout
eggs for the United States Fish Commission exhibit at the World'R
Fair, but very few eggs were collected during the month.
Early in October 96,000 shoal-trout eggs were received at the station,
54,000 of which were shipped by express to the World's Fair on the
6th, and 42,000 to the Northville Station by boat to Detroit on the 11th.
Lake trout.-During the latter part of October 368,000 eggs of the lake
trout were received at the station, and 160,000 of these were shipped
to Northville. During November 1,316,000 eggs were received, and
these, with the 208,000 on hand at the end of October, were sent to
Northville, and 1,000,000 were taken djrect from Charlevoix to Northville. All the lake-trout eggs sent from Alpena to Northville were from
fish taken in gill nets on the Big Reef in Lake Huron, near Alpena,
and from reefs in Lake Michigan near Charlevoix, Mich.
Whitefish.-Tbe first whitefish eggs, about 1,000,090, were received
on the 9th of November; 19,010,000 were received during the month.
The loss on these was 230,000. There were 6,590,000 eggs received in
December; there being in all at the station at the close of the month,
in fair condition, 24,320,000. Of these, a loss of 820,000 took place in
January, leaving 23,500,000 on hand, January 31, in first-class condition.
On the 17th of February 10,000,000 whitefisll eggs were sent to
Duluth Station by car No. 1, and on the 24th of the same month
200,000 were shipped to R. E. Follet, fish commissioner, Sheffield, Mass.
The loss on eggs during February was 250,000; leaving 13,050,000 on
band in first-class condition. There was no loss on the eggs on hand
at the station during March.
The first fish batched on the 6th of April and the last on the 30th.
Deposits of whitefish fry were made a8 follows:
Number of
iish.

Date.

Points of deposit.

.Apr. 16

Lake Huron, near East Tawas, Mich. -- •••.....• ... ............................ .
\Vhitcfislt Lake, near Corinne, Mich ..... ---------------- - . --- - -- ---- .......... .
Lake lluron, north of Thunder .Bay I s land. ____ .............. ···--· ...... _.... .

25
2a
27

t!~! ~~~~~: ~::~ tf11f:'Wo?:it~-~::::::::::::::::::::::::::::::::::::::::::::::

]8
24

May

2
7
11

1, OOCi, 000
2,000,000
1,050,000
1,000,000
1,000,000
1, 500,000
2,000,000
2,000,000
1,500,000

t~H ~fa¥fa:r~:! R:E!if!ir£~fif::::::::::::::::::::::::::::::::::::::::
0

Lake Michigan, Epaufetie and Nanbinway .... .......... ..................... .

Total ...... ···-···· .•.......•.. ·-·· ................................. _. __ ._ _ 13,050,000

The maximum and minimum temperatures of the water at the station
for the months given were as follows:
Month.

November, 1893. •••• •• • ••• • • • • • • • •
December, 1893 . . . • • . . • • • • • . . • . • . •
.January, 1894 ••.•••....•••• __ .••.
February, 1894 .••••.••• .••. . _....

Max.

Min.

OF.

OF.

40
33
33
34

33
33
32½
33

Month.

March, 1894 .•••••••........•.• __ .
April, 1894 ..•••.... _.............
May, 1893, to the 19th.... • . • • • • • •

Max.

Min.

OF.

OF.

37
48
54

33
84
50
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DUUJTII STATION, MINNESOTA (S .

P.

WIRES, SUPERINTENDENT).

Dr. I . 0. Sweeny, sr., tendered bis resignation as superintendent to
take effect July 31, 1893. The resignation was accepted. Mr. S. P.
Wires, foreman of the station, was promoted to the position of superintendent.
The work at this station was confined during the year to the propagation of the whitefish, lake trout, brook trout, and pike perch.
Whitejish.-Between the 1st and 18th of November 750,000 eggs were
collected: 500,000 from Siskowit Bay, Isle Royale, Mich., and 250,000
from Willey Island, vicinity of Bayfield, Wis.; and on February 22
10,000,000 eggs were received from Alpena Station. These 11,500,000
eggs produced 10,190,000 fry, which wne deposited as follows: May 2,
Raspberry Bay, Wisconsin, 2,000,000; May 2, Lake Superior, vicinity
of Iron River, Wisconsin , 2,000,000; May 7, points between Duluth
and Iron River, 2,000;000; May 11, Lake Superior, vicinity of Bayfield,
2,000,000; May 14, Lake Superior, vicinity of Isle Royale, 500,000;
May 18, Siskowit Lake, Isle Royalc, 1,0U0,000; May 19, Lake Superior,
vicinity of Fish Isl.ind, Isle I oyale, 490,000; May 19, vicinity of station,
200.000 .

.Lalce trout.-The first lake-trout eggs ot the season were collected at
St. Ignace Island and Kings Bay, Ontario, September 25, and the last
at Bayfield, Wis., N ovem her 17. Collections were made as follows :
St. Ignace Island, Ontario .... •. •................... Kings Bay, Ou ta.rio ............... _............ - - - - - Fishermens Home, Isle Roy ale, Mich ............. - - Grand Portage, Minn .......... _.................... Fish Island and Rock Harbor, Isle Royale, Mich ... - - Wright Island, Isle Royale, Mich ...... . .... - - -- - - - - Washington Harbor, Isle Royale, Mich .............. .
Port Arthur, Ontario ................ ·............ - - - Bayfield, Wis ........... __ ................ - - - . - - - - - -

973,400
729,650
163,800
437,300
295,950
180,000
270,000
199,900
410,000
3,660,000

Total

From these were obtained 2,540,000 fry, which were planted in Lake
Superior in many localities in May and June.
Brook trout.-On January 13th, 20,000 eggs were received from the
Northville Station. There were lost of these, February, 1894, 1,000,
mostly fry, and in March 9,000 fry. June 25, 10,000 fry were deposited
in Washington River, Isle Royale, Mich.
Pike perch.-Between April 27 and 30, 23.000,000 eggs were collected
at Pike River, Minn. In May there was a loss of 15,000,000 of these
eggs. The 8,000,000 fry hatched were deposited at the following
points: June 3, Pike Lake, St. Louis County Minn 2 500 000· June 4,
' ' 8 La.ke
Lake Vermilion, vicinity of Tower, Minn. ' 2 500,000' · June
Superior, vicinity of Sand Bay, Wi ., 3,000,000.
'
'
The average temperature of the water was as follows: October, 44°;
ovem ber 0 ; ,January 34°; February, 340; March, 330; April, 32¼0 ;
May (from 33::> on 1Iay to 5 ° 4Iay 31); June, 650.

.,

T
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QUINCY STATION, ILLINOIS (S.

P.
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BARTLETT, SUPERINTENDENT).

As in former seasons. the work of this station was carried on from
points along the Mississippi River above and below Quincy and from
points on the Illinois River above and below Meredosia. The regular
work of the station was dela.ye<l until the latter part of August, as the
cars and equipments for the movement of the :fish were used in the
collection of fish for the aquarium at the World's Fair. Consequently,
the collections were restricted to places not dried out by midsummer
heat, or to rivers in which the water was not very low.
The fish distributed from the station were, in the main, much above
the average size, and were in very good condition for transportation.
They consisted principally of black bass, white bass, Warmouth bass,
crappie, spotted catfish, pike, and sunfish. The followiLg table shows
the distribution work of the season:
State.

War
Black Crap- Cat- mouth Sun- Yellow White
bass. pie. :fish. bass. ftsh. perch. bass.

Walleyed Pike. Bream. Rock Total.
pike.
bass .

____ ,__ - - - - - - - - - - - - - - - - -- -- - - -- Idaho.....................
lllinois . . . . ..
752 1, 006
Indiana.... ..
335 2, 725
Iowa . . . . . . . . 1, 212 1, 075
Kansas.. ....
853
549
~~~!u;~K~~- 5,012 1,740

100 ........................................................ .
2, 800
150 ............................... _.. . . . . . . . . .
30
375
650
20 ...... .. ................................ _..
9, 642
629
100
167 .................... _.............. .
1, 100
100
20 ....... .... ................ _....... .
1,165
219
75 ..... . .. ....... .......
20 ..... .

100
4,738
4,105
12, 825
2,622
8,231

setts. ......
190 . ..... .......
38 ...................•.................•...........
Missouri.... .
375
306
450
115 ...•.............................................
New York...
50
50
125 ......................................... . ............. .
Ohio... . .. ... 2, 275
15 . . . . . . . . . . . . . .
50 .... - .......................... - .......... .
Oregon.. .....
50 ............. . •.. .. . . .......................... . ... . .................
Texas... ... ..
422
535
265
275 .....................................•...........
Utah.. .......
50 ....................................... . ...... . ....... .. ........... .
Virginia.....
100
50
300 ...... ...... ....... ..•..... .......
100 ............. .
Washington.
550
18
100 ....... . ........... . ..•.................... -- .......... .
600
25
25 .. _......... . _. _. _.. . _.. .. _... __ .... ______ . _. _.. __ . __ . __ _

228
1,246
225
2,340
50
1,497
50
550
668
650

~!i~r§ti=·
tion...... . .

738
448
150
152
49 . . . . . . .
9
61 .................... .
], 607
- - - - - - - - -- - - - - - - - - - - , 1 - - -,- - - -1- - -1- - - 20
30
41,732
Total .. 13, 564 8, 542 16, 597 2, 328
219
262 /
9
61
100 /

In the distribution of these fish the four cars of the Commission were
employed. The whole number of miles traveled was 16,498, transportation for 11,899 miles being given free by the railroads and 4,599 miles
being paid for.
The residue of the fish taken from the ponds and lakes formed by
the overflows of the Mississippi and Illinois rivers-those which bad
not been selected for distribution-was again returned to the nearest
deep water. The kinds and numbers are as follows: White perch,
18,100; buffalo, 35,000; sunfish, 25,000; bullpout, 86,000; carp, 31,000;
catfish, 109,000; warmouth bass, 3,900; pike perch, 500; white bass,
3,600; black bass, 1,000; crappie, 2,000; pike, 8,900; total, 324,000.
NEOSHO STATION, MISSOURI (WILLIAM

I<'. PAGE, SUPERINTENDENT).

The operations of this Btation during the year were confined to the
propagation of black bass, rock bass, carp, tench, golden ide, goldfish,
spotted or channel catfish, brook trout, Von Behr trout, and rainbow
trout.
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w rai.lr d si lin wa projected to connect with the Kansas
i
uro- and ulf l ailroad at Neosho.
ing t th ravage of crayfish, Mr. Page reports that the producti n
e, h pond has steadily decreased each season since its construction and n means have yet been found to destroy these pests. Another
d trn ·tive agen y is the boat fly (Notonecta glauca), by which 600
young goldfi h w r killed in about ten days.
Black ba s.-About September 1 there were 2,000 of these fish at the
stati n, but four months later, when distribution was about to be made,
only 630 were shipped, the number being thus reduced by the fish eating each other, notwithstanding every effort was made to supply them
liberally with both natural and artificial food.
On April 4, 20 old breeders were put in pond No. 10, and 23 2-yearold bass in pond No. 11, in which were 4 old breeders. April 21 these
bass were found guarding. newly made nests. By May 1 all the eggs
in the earliest nests were hatched out, though new nests were seen up
to June 10. June 1 the fish of the earliest hatch were 1¼ inches, and
numbered from 8,000 to 15,000. On June 6 a heavy rainstorm destroyed
most of them.
Rocle bass.-Of this species 4,710 were distributed, mostly in Indian
Territory, Texas, Arkansas, Mis.souri, Iowa, Kansas, and Nebraska.
0arp.- During the winter 2,275 yearling carp, ranging from onequarter to one-half pound in weight, were shipped. It having been
determined to discontinue the propagation of this species at this station, the breeders on hand were liberated, May 1, in Grand River,
Indian Territory.
Tench.- The good results heretofore attained in the propagation of
the tench were not realized this year, the total production being but
10,000, due, it is thought, to the depredations of crayfish. The nu_mber
of yearling fish distributed was 9,210, to parties in Indian Territory,
Texas, Missouri, and Arkansas.
Golden ides.-But 18 yearlings of this species were distributed during
the season, and there is but one of two years old and one of four years
on hand. These are employed as scavengers in the pond with the
brood stock of rainbow trout.
Gold.fish.-There were distributed 4,231 goldfish during the year.
The production of this fish will hereafter be confined to a limited number of the finer specimens.
·
Spotted or channel cattish.-The fish of this variety which have been
at the ta.tion for the past three years failed to spawn, and they all
died during the winter, being attacked by fungus. There were distributed 1, 3 yeaT1ing .
Brook trout.-The 20, 00 brook-trout eggs received from the Northvill
t ion an ary 13, 189 , had ev ry appearance of being in good
n iti n wh n r eiv
ut tw n y-four hours after unpacking 95 per
nt f tb
d
y
bruary 11 all were d ad. Tbe cau e
n.
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Von Behr trout.-On January 19, 10,000 eggs were received from
Northville. These produced 10,312 fry, which were placed in the outdoor pools.
Rainbow trout.-Of this~ variety there were distributed during the
season 52,513 yearlings. This trout began to spawn December 12, and
787,339 eggs were produced, of which 604,923 (or about 75 per cent)
were impregnated. Of those impregnated, 491,640 were shipped to
other stations, and the remainder, 113,283, were retained for batching
and rearing. During the breeding season the loss of breeders from
constant fighting incident to spawning amounted to 67 females and
103 males.
The temperatures of the waters in the various pools and ponds at the
station during the year were as follows:
Location.

Trout pools, A to F • • • • • • • • • . . . . .
Trout pool; new, eastern . . • • . . . . .
Pond No.1. ... ..... .. .... .. ......
2 ·••••••··•••••••••·• ••.
3 •••·••••••••·•••·••••••

4 ••••••·•••••••••••••••·

5 ................. ······
6 ••••••••••••••••••·• •• •

Max.

Min.

OF.
59
62
68
69
80
82
75
87

OF.
56
56
50
32
32
32
32
32

Location.

Max.

Pond No. 7.......... ............
8. ... . . . . . . . . . . . . . . . . . .
9......................

10........ .. . . . . . . . . . . . .
11....... ............ .. .
12.... .. .... .. ... . . . . . . .
13 ...... ····•·. .. . .... ..
15................ ... . . .

OF,
70
72
82
81
86
79
71

67

Min.

OF.
59
32
32
32
32
32
32
60

The air temperatures during the year were:
1893.

Max.

Min .

1894.

Mean.

Max.

Min.

Mean.

- - - - - - - -1- - - - - -1---11- - - - - - - - l -- - - -oF.
July........ .............
.August.... . . . . . . . . . • . • . .
September ...... ... ......
October.... ....... .. .....
November...............
December... ......... . . . .

102
100
96
87
70
66

OF.
66
51
42
28
10

11

o F.
82.10
80.40
77.40
60. 70
44. 70
42. 60

LEADVILLE STATION, COLORADO

January ................
February .............. .
March ..................

ti~:::::::::::::::::::
(H. D.

OF.
68
60
80
00
92
103

OF.
-20
-1
14
31
43
52

OF.
38. 50
35. 60
54. 50
64. 95
72. 90
84. 40

DEAN, SUPERINTENDENT) .

In April, 1894, the United States acquired from John Law, Jennie
Goodell Blow, and J. B. Grant their rights in the water of Rock Creek
and their lakes and other property contiguous to the Government reservation, with exception of a prior right of De May to an amount not
exceeding 500 gallons per minute from May to October, and an amount
of water from Rock Creek not to exceed 1,000 gallons per minute for
the Law Placer. The work at this station was, as in previous years,
confined to the propagation of the trouts, the varieties handled being the
brook, Loch Leven, black-spotted, rainbow, Von Behr, and yellow-finned.
Brook trout.-The first eggs were taken October 16; began hatching
January 1, and feeding February 14. Between November 1 and 10
there were taken at Wellington Lake 789,200 eggs. Eye-spots showed
in forty-four days; fish commenced batching January 12 and completed
January 30; 60 per cent hatched. The tirst lot began feeding April 5,,
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anu the second March 16. Fully 75 per cent of the latter died from
some unknown cause after hatching.
Ou November 4 there were taken at Uneva Lake 24,800 eggs from 5
females. These eggs began hatching January 29; 73 per cent hatched.
They began feeding February 27, and on May 25 there were on hand
17,000 fish, or 68 2 per cent. June 30, 8,500 were delivered to Searl &
Lazenby, in accordance with agreement. There were taken from stock
fish 448,400 eggs, 47 per cent of which hatched. The total number of
eggs of this species taken was 1,262,400, of which 55½ per cent hatched.
Between December 5, 1893, aud June 11, 1894, there were distributed
23,000 fry and 35,900 yearlings, mostly to Colorado waters.
Black-spotted trout.-There were 74,800 eggs taken from stock fish,
but they were very poor. It is thought that these fish can not be successfully kept in small ponds. From October 20 to December 6 there
were 10,100 yearlings distributed to various parties for planting in
Colorado waters, and 1,000 to Ernest Barthold, of Sheridan, S. Dak., for
waters of that State.
Rainbow troiit.-On January 18, there were received from Neosho
20,000 eggs. They were in very poor condition, however, and after
hatching the fish were weak-would not take food-and on April 19 it
was thought best to plant them, and 5,000 were deposited in Lower
Evergreen Lake and 6,000 _:in Lake Creek. On November 12, 1893, 475
yearlings were furnished to W. R. Callicotte, of Denver, for his fish
ponds, and December 5, 475 were given to Capt. G. L. Brown, Pine
Ridge, S. Dak., which were deposited in Medicine Root Creek.
Loch Leven trout.-On January 21, there were received from Northville 11,200 eggs. After hatching, 80 per cent of them died. Between
October 26 and December 18 there were distributed 19,800 yearlings
in Colorado, Montana, New 1\tlexico, South Dakota, and Wyoming.
Yellow-finned troiit.-In December, the 2-year-old fish on hand began
to die rapidly, and to save them the 700 that remained were planted
in Lower Lake on December 13.
Von Behr trout.-In July, 450 yearlings were distributed in Colorado
waters, and on December 24, 1,000 yearlings were deposited in Black
Lake.
The mean air temperature for the year was 35!o, and the mean water
temverature 43~0 . The highest air temperature was 720, on July 2, 3,
4, 9, and on August 3. The lowest air temperature was on January 18,
when it was 16° below zero.
The eggs, fry, and other stock on hand June 30, 1894, were as follows:
Fry or fish hatched in

Eggs.

Species.

_ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ 1_ __

\

calendar year1894.

1892.
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The salmon ra.ck across McOloud Hiver h'-wing been built (in June)
earlier t hi::; season thau has been customary in recent years, accounts
for the fact that there were more breeding salmon corralled at the station than there were last year, and a million more eggs were taken from
the summer run of fish.
The regular fishing and spawn-collecting season for the summer run
began August 22, when 104,000 eggs were taken. At the end of the
month 840,000 eggs were in the hatching house. The season ended
September 15, with a take of 2,069,~00 eggs.
Fishing for the fall run of salmon began October 21 and continued
till November 28, when a violent storm, lastin g nine days, with a sudden
rise in the river, tore out the rack and prevented further fisliing for the
season. During the fall run 6,019,150 eggs were obtained., making a
total of 8,088,350, which was exceeded only in 1875 and 1878.
Five hundred thousand eggs were hatched at the st ation, and the
fry distributed along the McCloud River; the remainder (7,500,000)
were sent to the California State hatching tat.ion at Sisson, where
they were batched, and the young fish deposited in the Sacramento
River.
On the 1st of September 50,000 eggs were sent to the World's Fair
at Chicago, and were hatched there.
The highest temperatures of the air and water at 2 p. m. at the station
during the year were as follows:
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E.

DouGHERTY,

u. s.· A.,

S UPElUNTENDENT).

The station is situated on the Trinity River in the Hoopa Indian
Reservation, the site being on the military reservation of Fort Gaston
by permission of the War Department, afterwards co11.firmed by the
Indian Bureau of the Interior Department. The Indian agent, Capt.
W. E. Dougherty, discharges the duties of superintendent of the
station.
The water supply for the hatchery is drawn from a ditch constructed
by the Government for the supply of the reservation. The ponds are
supplied from a small stream about one-fourth of a mile distant from
the hatchery. The ponds contain steelhead salmon and eastern brook
F.R.94-4
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trout. Sil erside salmon are caught below a rack in the Trinity~ and
a few quinnat salmon also are taken there.
tributary collecting station has been established on Bair's ranch
upon Redwood Creek. The substation has a small hatchery and ponds
for peuniug salmon. Probably a smaller proportion of quinnat salmon
are found in Redwood Creek than in the Trinity. The run is short and
occurs in the fall.
Another hatchery site was selected by . Commissioner McDonald at
Korbel on Mad River, where there is a large run of quinnat salmon,
and wbere there is less interruption from net fishing. The site is about
one-half mile above Korbel, at a point where a small tributary (Clear
Creek) enters the river and furnishes ample water for the hatchery. .A.
flume 150 ~Tare.ls long will suffice to convey the water, and a large building, formerly used by the Korbel Lumber Company, can be utilized for
a l1atchery and quarters for the employees at ·the cost of the lumber
which it contains. The salmon can be stopped by a rack opposite the
station.
There were collected during the Reason, from NovembP-r to May,
, about 800,000 eggs of salmon, and about 460,000 of the steelhead,
15,000 of the Von Behr, and 3,000 of the rainbow.
During the fall a disease occurred among the trout which was not
checked until it had destroyed a large number of each variety and
nearly exterminated the Eastern brook trout.
In August and September 5,450 yearling rainbow trout were deposited in the waters of Trinity Mountain, Humboldt County.
In March and April 10,000 rain.bow-trout eggs were shipped to the
Wytheville, Va., Station; 100,000 eggs of the steelhead to the Northville, Mich., Station, and 50,000 eggs of the steelhead to the California
State hatchery at Sisson.
There wer.e remaining on hand at the station and substation on the
1st of July fry, as follows: Salmon, 560,000; steelhead, 382,000; ea tern brook trout, about 40; Von Behr, 15,000; rainbow, 3,000; brood
stock, about 600. The salmon and steelheads, when sufficiently grown,
wi.ll be planted in waters adjacent to the station.
The season was very unfavorable for taking eggs on account of the
continuous high water during the winter months.
The highest temperatmes of the air and water at noon at the station
fo1 the month given were as follows:
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HUBBARD, SUPERINTENDENT).

The hatchery is located on the Olackamas River, 4 miles from its
junction with the Willamette, about 12 _miles from Portland and about
5 miles from the Willamette Fans at Oregon City. The station is
reached by driving from Portland.
The salmon stripped at the station belong to the spring run of quinnat into the Columbia. They are intercepted by a rack, below which
the fish are detained until they are ready to spawn. The success of the
work depends upon the free passage of the salmon through the river
below the rack, but this was interfered with by dams and 1mmerons nets
so that in the fall of 1893 the number of fish below the rack was very
small in comparison with the number detained several years earlier.
About 4 miles below the hatchery and 1 mile from the mouth of the
Clackamas is a sawmill dam about 7 feet high, with no adequate means
for the ascent of the fish. The net fishing below the dam is of itself
sufficient to prevent the salmon from ascendmg the stream and uuless
prohibited or greatly restricted the station may have to be abandoned.
On J nly 5 the building of a rack across the Clackamas R iver at the
station for the purpose of preventing the salmon from going any farther
up the stream was begun, and fi.uished August 3. August 28 a trap
for catching spawning salmon was built near the rack. Near the station is a deep pool in the river where the salmon collect until ready to
spawn. Above this pool is a riffle where the rack and trap are situated, and the salmon that go tlrnre are taken in the trap. Below the
pool is another riffle where some of the salmon spawn, and these are
caught witb a net.
On September 16 two ripe female salmon were taken, from which
7,000 eggs were obtained, and from that date to October 6 fishing was
carried on daily. On accou1lt of the high water in the Clackamas during tlte season, t1Je highest known for seventeen years, the work in the
catching of adult fish was not as satisfactory as expected.
The whole number of eggs taken during th e season was 277,000. Of
these, 40,000 were sent, October 13, to the vVorld's Fair at Chicago by
one of the cars of the Commission and reached there with a loss of
only·92. The eggs at the station began hatching November 1 and tlle
fry liberated in the Clackamas December 25; between wlJich date and
January 26, 1894, 213,000 young fish were deposited in the Clackamas.
About 10 per cent of the eggs at the station were lost in hatching.
On December 11, 1893, in accordance with instructions received from
the Commissioner, tbe superintendent left the station to locate a site
for a State hatchery at or near Knowles Creek, a tributary of the
Siuslaw. A suitable location was found where a good supply of water
can be taken by gravity into the hatching house. The building of the
batching house was let by contract, and work on it is now completed.
Arrangements have been made to begin work there preparatory to
taking salmon eggs the first part of July, 1894.
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DISTRIBUTION.

The fl. cal year opened with the car and messenger service engaged
in transporting fi hes and other aquarium materials to the exhibit of
the 0ommi ion at the World's Fair. In connection with the distribution of food-fishes of the Mississippi Valley, this work continued until
November.
Fresh-water collections were brought from Wisconsin, Michigan,
La,k e Erie, Illinois, and Iowa, and marine species from Massachusetts,
Florida, and the State of Washington. When the aquarium at the
Exposition was dismantled the fishes were taken chiefly to Northville,
Mich., Spirit Lake, Iowa, Champaign, Ill., and Washington, D. C.
rrhe distribution of food-fishes from Quincy, Ili., began in August
and was finished in December. Trout and salmon were taken from
Green Lake in September and October; from Wytheville, November
to March; Leadville, November and December; Neosho, December to
March; Northville, January to March; and the fingerlings in Jun_e.
The black bass reared in the Washington ponds were distributed m
December and a few carp in January. Whitefish eggs were carried
from Alpena to Duluth in February. Whitefish fry batched at Central
Station were taken to Lake Ontario in March, and fry of the same fish
were distributed from Alpena in April and May. Pike-perch shipments were made in May, and shad were planted in May and June.
In accomplishing the above work car No. 1 was engaged 178 days;
No. 2, 200 days; Nos. 3 and 4, each, 185 days. They made 129 trips,
aggregating 105,529 miles, and carried 71,440,513 fl.sh and eggs. In
addition to the car travel, 40 detached messengers, during the distribu.
tion of the year, covered 60,228 miles.
A far greater bulk of distribution is carried on also from the var10us
stations of the Commission to neighboring waters, especially cod and
lobsters from Gloucester and Woods Hole, Mass. Eggs are forwarded
by express to distant stations and to State commissions and foreign
countries. Carp, goldfish, etc., are shipped from various centers to
points more or less remote. The total distribution, amounting to more
than 450,000,000, is set forth elsewhere in this report.
CHANGES IN CARS.

A.n improvement in the water circulation on some of the cars was
effected by ub 'tituting galvanized-iron pipes for the common pipes
-previously u ed. Steam-pipe were placed under the cars to circulate
steam from the locomotive.
ir-pumps were introduced and connected
with ~he ~ran' ortation tank· with good re ults; but the attempt to
tak.~ m a~r through wat r from a mall upply tank wa' unsatisfactory.
A. 1c ·011 wa laid n tll b ttom of the ice box in car o. 3, to reduce
th t m r~~ r~ f th . wa er by pumping cold air into it, b~t without
_u · · · .
r~ tmg . rm
w r furni.,h d to th car and me sengers
111 ·t
f r
l f 1p1 r in :, rr ·iu trout and other large fl.sh but
th Y
l
t k p afely in car work.
'

REPORT OF COMMISSIONER OF FISH AND FISHERIES.

53

LOSSES DURING 'l'RANSPORTATION.

The mortality among rainbow trout in transit was notably larger
than with other species, and especially on journeys over thirty to thirtyfive hours in length. The number lost was 13,366.
The results of work with food .fishes of the Mississippi Valley were
reduced by the necessity of maintaining the aquarium at the World's
Fair.
NEW WORK.

The supply of black bass for distribution was much increased by
collecting them from the reservoir at Celina, Ohio.
An experiment in carrying 1,000 yearling landlocked salmon from
Greeu Lake to Vermont proved so encouraging that a full carload of
12,000 was afterwards taken, and although 3,000 of these were lost, it
was demonstrated that the .fish can be transported successfully. It
was previously considered impossjble to do Ro.
DIFFICULTIES IN TRANSPORTATION.

In shipping shad eggs on the cars to the South, trouble arose from
the water foamiug through sudden changes of temperature, causing
some of the fry to hatch prematurely. In other shipments, when the
water at destination was too warm, the .fish hatched out weak, and
when too cold, hatching was almost entirely prevented.
rrhe details of the dh,tribution of .fi hes and the cope of the distribution service for the year are shown in the appended table, pages
62 to 76.
COLLECTING FISH IN THE LOWLANDS OF ST. FRANCIS RIVER, ARKANSAS.

At the suggestion of Superintendent W. F. Page, arrangements were
made in August, 1893, to collect food-nshes from overflow pools in
northeastern Arkansas, just the same species as are obtained yearly at
the Quincy, Ill., station. The Commission was greatly assisted by Mr.
G. H. Nettleton, president of the Kansas City, Fort Scott and Memphis Railroad, along whose line the pools are located, and also by Mr.
H. W . Diggins, division superintendent of the road.
Owing probably to the extremely high temperature of the water in
the pools (called '' borrow pits"), the results of the experiment were
poor; but large collections might have been made if the work had been
begun earlier in the year. Mr. Page's report fo11ows herewith:
REPORT ON THE COLLECTION AND MOVEMENT OF NATIVE FISHES IN NORTHEAST ARKANSAS.

The annual innndation of the Sunk Lands of the St. Francis River basin creates
a great number of small ponds along the.line of the Kansas City, Fort Scott and
Memphis Railroad by :filling the "borrow pits." The overflow usually occurs in
March, a little prior to the spring spawning of the fi shes. The adult :fish coming in
with the high water find in these borrow pits excellent conditions for spawning.
They go out with the falling waters, leaving behinc1 their young in almost countless
numbers . The droughts of .A.ugust and , eptembcr dry tbeAe pits, killing all the
young :fish in them. It was hoped that very many thousands of these yonng bass,

54

REPORT OF COMMISSIONER OF FISH AND FISHERIES.

cra1)pi , pick rel, and hann 1 catfish might be seined from these pools and moved
to the river urrontl:l before the droughts killed them.
fark d Tree, Ark., wa s lected a a base of operations because it presented tho
followinCT l)Oints: (1) It is n. station on tho line of the Kansas City, Fort Scott ancl
Memphis Railroad; (2) it has a night and day telegraph operator; (3) all trains
stop ther ; (·1) it has a railway water tank; (5) it has two side tracks aggregating
over a mile; (G) on one si<l.ethe St. F rancis River is within 40 yards c,fthetrack, and
on tbe other sitle Little River is as close; (7) the borrow pits extend 7 miles west of
Marked Tree a.ml :1bont the same distance to the ea.st. It wa.s contemplated to seine
th borrow pi.ts, tran fer the ca.tch on ha.nd cars i.o Marked Tree, and retain the fish
in li,e-boxes until it was convenient to ship them.
The last w eek of .July was spent iu making preliminary arrangements for tbis
work. On Augnst 1 actual seining was commenced, with a force consisting of two
seiner· with one man to help in sorting and caring for the catch, two men to run the
hand car, and one man at the live-boxes to equalize the di fference in temperature of
the water iu tlie borrow pits·and the river. The first day's seining resulted in about
4,500 fmgerling crappie and bass transferred to the live l>oxes in up parent good order.
On the morning of Auo-ust 2 an examination of the boxes showed that nearly
all of the fishes ca.nght th: day before were dead. It was thought that this possibly
hacl been produced by an overstrong current in the box, n.nd a change in the position in the boxes was made so as to r educe the .strength of the cnrrent. On this day
we caught and removed to tbe boxes something over 5,000 fish. By evening the
dying and suffering of those ca.ught in the morning iudicate<l clearly that the trouble
was not solely due to curr ent.
On the mo~niuCT
of Aurrust
3 tlie boxes had only about 300 fish (in bad order) to
b
h
show for the 10,000 put in them in the past two days. To-day we fished the borrow
pits near Oak Dornic, handling the fl.sh in small lots and much more carefully. We
secured about 5,000 fish, mostly crappie, and transferred them to th e live-boxes.
August 4. This morning the con<l.ition of the boxes bei11g unimproved, a.ncl all
known methods of h andlino- fish h a vino- been tried without avail, it was concluded
b
b
t'
d
to abandon for the present any attempt to store the fish. Seining was con rnue
throughout the day, resulting in about 5,000 crappie and bass, which were planterl
directly in the St. Francis River. In the afternoon a telegram was sent to the Commissioner, stating that the fish a.live twelve hours a.fter ca,pturewere fungm1sed, and
a recommendation made that the work be discontinued,
August 5. "\Ve seined the borrow pits until noon , capturing about 3,000 crappie,
which we -placecl iu the St. Francis River. At noon a. telegram was r eceived from
the Commissioner, directing that the work be discontinued and that the equipment
be transferred to Neosho Station.
It is the opinion that the failure to successfully handle these fish was duo to the
very high temperature of the w·ater in which they were found, the water in many of
the pits ranging from 95° to 98° F. The fish living in this water were so tender that
the gentlest handling produced an abrasion which quickly resulted in a fungus
growth. It is very doubtful if any of those planted in the St. Francis River will
survive the handling.
It has been suggested that this work might successfully be prosecuted earlier in
the season, before the water in the borrow pits has lJecome so very hot as to render
the fish too tem1er for handling. There is no doubt but that this mi CTht be done, bnt
to a limited exknt only, 1>ecause the waters are already at a high te;peratnro before
they commence to fall, an<l until the r ecession occurs seining would be nearly
impos. ible.

The inundation of the nnk Lands usually occurs in the latter part of February- or
earl! in larch. !n th :-;ear 1 03 it wa · later than for many years, not coming on
un 11_ ~fay· To tlna canae un,lonh clly is to b a~crih cl the scarcity of yonng game
fl h 1 ~ th <· bon-o 1.· pi · Th· adults had fpawne <l <>l~ewhero hef~re the overflow
·amo1u.
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FISH-CULTURAL NOTES.

The correspondence of the station superintendents furnishes many
valuable records of observations and experiments wbich are not
usually embodied in their annual reports. They may very properly
be presented here, grouped under the names of the species to which
they r elate:
111..ackerel (Scomber scombrus).-June 21, 1894, Mr. W. P . Sauerhoff
found five small mackerel at Magnolia, Ma8s., contaiuing ripe eggs,
and obtained 116,000, the first taken this season.
I'ilce perch (Stizosted-ion vitreum ).-Mr. Frank N . Clark wrote from
Northville, l\1ich., March 30, 1894::
In transferring pike-perch eggs from Detroit to the ·world's Fair last spring
" * the best success I obtained was in carryiug the eggi; _iu 10-gallon cans, putting from 12 to 16 quarts in a can, and frequeutly stirring tlrn eggs and water to
keep them from sticking together. If the eggs are to be held in jars * * * until
the eyes show, I think you will meet with s uccess in shipping them on flannel trays
with a covering of damp moss on each trny, the top tray to contain nothing but fine
ice, the whole to be surroumk1l with from 3 to 4 inches of i;a,wdust; temperatnre
from 55° to 60° . 'I'his is practically our mode of shipping eyed eggs during the
winter.

*

Mr. J. J. Stranahan made tile following report of au experiment with
eggs and milt from dead fl h:
On April 23, 1894, I took 1 quart of eggs from dead pike perch, using milt from
two dead males . Eggs came freely aud lookecl fine. Milt ilowed i11 a fluid stream,
though very slightly thickened. 'fbe eggs were set np and worke<l in a jar iu the
u sual way . Frecineut examinations show that all are dcacl, anrl in 150 eggs connted
and examined April 30 no life could be discovered. .A curious feature in this case is
that 95 per cent or more of the yolks are ruptured.

Mr. Stranahan weiglied and counted a series at Put in -Bay, from
which he puts the eggs at, 170,000 to tlie quart. Mr. Bower uses tbe
estimate of 150,000 to the quart. Mr. Stranahan . ays further:
Eggs from different localities differ greatly in size. It seems to me that I can
clearly see with the naked eye th at tbe eggs of the Sandu ky Bay pike perch
(smallish, round, less compressed than lake fish, more fusiform, deep yellow instead
of nearly white as in the l ake fish), are perceptibly larger than those taken in the
open lake. 'l'be pike perch from the bay, I feel sure, lives there, never entering the
lake. It resembles very strongly those bronght to Sandnsky from the Lake of tlie
Woods aud those caught in inland waters belonging to the Mississippi system; also
those from Saginaw Bay.

Handling of pike-perch eggs at Put-in-Bay.-April 15, 1894, Mr. Strauahan experimented with swamp muck for, eparating pike-perch eggs successfully. He screened the mun. through fine wire cloth so that al] was
finer than tbe eggs. A pint of thick muck solution to a 1~ gallon keg
was sufficieut. Afterwards he used a quart of muck of tl.ie consistency
of sirup to a 15-gallon keg of water. An account of his experiments
was published in the Transa.ctions of the American Fisheries Society
for 1894. 1
1 'I'he handling of adhesiv~ eggs.
22-25.

J. J. Stranahan, Trans. .Amer. Fish . Soc. 1894,
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Hke and pike-perch hybrid (Esox liwius cind Stfaostedion vitreum.)Superintendent J". J. Stranahan, of the Put-in-Bay, Ohio, station ruade
the following report, dated April 26, 1894, upon an experiment with the
grass pike (Esox liicius):
Nineteen adult fish were captured, bnt none of them in spawning condition. We
pennecl the best and although most of them kept well, having been caught in the
net by th.) teeth, the females refused to yield their eggs and were :finally released.
On April 22, Mr. John Dischied, of North Bass lRland, noticed a grass pike from
which th eggs were running freely. He took a quantity, and not having a male,
impregnated t hem with th e milt of a pike perch. * * * I made my first examination of them April 26. They have gone too far to see the segmentation under
the microscope, and I am in doubt whether any are alive. There are about 9½ eggs
to a linear inch, 759 to a cubic inch, measured in water, or 43,832 to the fluid quart.
The eggs are of about tho same specific gravity as whitefish eggs, and work readily
in tbe McDonald ha,tching jar, but have very thin membranes, easily ruptured
between the fing ers.

Under date of April 28, 1894, Mr. Stranahan forwarded the following
additional notes:
The grass-pike eggs referred to in my letter of .April 26 have been examined daily
and now show the fi sh form past doubt. I examined 140 this morning under the
microscope and founcl 40 with the :fish formed, or about 28½ per cent. These were
worked from the start iu a McDonald jar. Those ha,ntl.led in a floating box show a
fraction over 20 per cent alive, which leads me to believe that with careful working
muskellunge can be hatched. in jars. The developing embryo is unlike any other I
have observed. It covers about one-third of the circumference of the egg and has
on each side of the bocly not far behind the heacl what seems to be an oil drop,
nearly equal to the body in diameter. The yolk has no distinct large oil drop, but
numerous small ones, pretty evenly distributed over its surface, for which reason the
embryo is as likely to be in one position as another, no two apparently assuming the
same position. The embryo now covers about two-fifths of the circumference of the
yolk. The egg is more opaque than any other I have examined, making its investigation difficult.

On May 4, Mr. Stranahan reported that the above eggs began hatching in small numbers. There were not euough to work well in the jar,
tbe eggs attacked by fungus being hard to separate from the live ones.
All the eggs in the floating boxes died and it was estimated that only
10 per cent of those in the jar would hatch. The eyes were not discerned until M:ay-3, and then very faintly.
Yellow perch (Perea americana).-About the end of April, 1894, Mr.
Stranahan took the eggs from a yellow perch weighing 9 ounces. He
wrote:
The eggs came freely in a continuous tube and I used two males for impregna~ion. A.fter swelling the mass was 73 inches long, the tube 3 inches wide ( or 6 inches
1 f lla.ttened out). We fi.nd 13 eggs to the linear inch, or 73,000 in all.
Impregnation
·a almost complete. A.side from the fragment used for counting, there do not
appear to be 1 per cent of dead eggs.
11 ... larch 2 , 1804: tbe ggs from a yellow perch were taken from
on of the a aria_ in Central I tation and placed in a McDonald jar.
Tl1 Y ev l~p 1 w1thou 1) r · 11tihl lo , (hatching began April 12),
an on April 1 abc n one-t utll f them were out.

/
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Striped bass (Roccus lineatus).-Twenty large striped bass, three or
four of them in spawning condition, were taken near Edenton, N. C.,
in sturgeon nets, about April 18, 1894.
Longjaw or blaclcfin whitefish (Argyrosorwus nigripinnis ~).-Mr. E . .A.
Tuliau wrote Mr. F. N. Clark from .Alpena, Mich., November 30, as
follows:
I telegraphed Platts yesterday to :find out when the longjaw would spawn and
whether we could get any quantity of the eggs. I received au answer this morning
saying: "We can get plenty of longjaw spawn now; trout run over." I answered
him to collect all long-jaw spawn possible, with Clifford's help, until further orders.

Mr. Clark wrote the office that tbe l011gjaw is becoming a valuable
food-fish, selling in the market for the same price as t.lJe common whitefish. While it was found easy to get eggs, there were no males and the
experiment failed. It is supposed the males run later, but the season
could not be prolonged, for lack of funds.
Whitefish.-Mr. S. P. Wires counted a liquid quart of whitefish eggs
taken in Lake Superior and found 33,600 eggs.
Mr. F. N. Clark writes from N ortbville, Mich., March 28, 1894:
Eggs from fish caught in gill nets in Lake Michigan, near Manistique, show a
measurement of 1,115 to the ounce, or 35,680 to tho quart . These eggs were taken on
December 9, 10, and 11, 1893. Eggs taken November 25, from fish caught in pouud
nets Ret in Lake Huron near Miller Point, show a measurement of 1,097 to the onnce,
or 35,104 to the quart. Possibly, measuring eggs almost at the period of hatching is
not a fair test.

Broolc trout.-In taking eggs of brook trout at Greensboro Pond,
Vermont, November 15, 1893, Mr. Jolin W. Titcomb stripped 140 males
and 70 females. This large proportion of males is observed also by
anglers.
Black-spotted trout.-Ou February 24, 1894, Mr. Seagle collected
about 1,000 eggs, but could not :find a male in proper condition. Last
season about 50,000 eggs were lost for want of milt. On March 7
Mr. Seagle took 2,500 eggs, but found no suitable male. On l\1al'ch 12
he obtained 2,000 eggs and secured one male in fair spawning condition. Some eggs of the black-spotted species have been fertilized at
Wytheville with milt of the rajnbow.
Superintendent Clark began taking eggs of black-spotted trout at
Northville, Mich., April 30, 1894, but they were not very good. The
females seemed to have a quantity of water that flowed with the eggs,
and Mr. Clark feared tlle same trouble experienced with rainbow trout,
in which the eggs became glassy. Tlle superintendent thinks l>yintroducing water direct from a cold spring better eggs and fish would be
produced.
Von Behr and Loch Leven troitt.-Mr. Frank N. Clark sent by express
from Northville, Mich., 20,000 Von Behr trout eggs aud 20,000 of the
Loch Leven trout to Mexico. Although these were 8 days in transit
and were consigned to a warm climate, they were received with a loss
of only 60 of the former and 72 of the fatter.
Steelhead.-A case containing 100,000 eg·gs of Rteelbead (Salmo gairdneri) was shipped in .April from Fort Gaston Station to Northville,
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Mich., but they were spoiled on the way because the temperature was
not kept low enough.
Landlocked salmon.-On October 21, 1893, Mr. A. N. Cheney, of Glens
Falls, N. Y., suggested to the Commissioner the advantages to be
derived from planting landlocked salmon in Lake George, with the
object of stocking th,Lt body of water as well as the larger Lake Champlain , into which it empties and in which the Commissioner desired to
introduce that species. Mr. Cheney's letter pointed out the superior
claims of Lake George as an experimental field, and his plan was considered worthy to be carried out.
Packing trout eggs f or transportation.-Mr. W. F. Page, superintendent of the Neosho Station, i s in favor of using cut sponge as a packing
material, because of its cleanliness, the rapidity with which it can be
worked, firmness and evenness of packing, and its economy in the long
run. It can be dried out and used almost indefinitely. One pound of
sponge will 1mck 15,000 rainbow-trout eggs. A pound of sponge, however, in Mr. Page's experience, requires the entire attention of one man
for ten hours to properly pick up.
Lobster.-Capt. A. C. Adams was instructed to buy lobsters at a
price not exceeding 10 cents each for large ones and 5 cents each for
small ones, the lobsters to be liberated after removal of their eggs. Mr.
W. P. Sauerl;10ff was assigned to the lobster work at Gloucester May
16, relieving Captain Adams, and on the 23d he reported 191 fem ales
which had furnished 2,473,000 eggs.
.
At Woods Hole Station arrangements were made in the sprin g of
1894 to buy egg-bearing female lobsters from lobster men at Cuttybunk, Menemsha Bight, Nomans Land, and Woods Hole. About 3,300
pots are set in these localities. Off N om ans Land very large lobsters,
from 3 to 10 pounds in weight, are taken and the largest yield 30,000
eggs. The-pots are hauled twice a week and the average catch js about
2,400 pounds at a haul, two-thirds of which are egg-bearing females.
FISH ENEMIES, DISEASES, AND FATALITIES.

Otter.-February 6, 1894, Mr. E. M. Robinson at Green Lake Station,
reported the capture of au otter measuring 5 feet 6 inche8, in two traps.
He had eaten many trout before his capture. On February 24 the
capture of another otter and one mink was reported.
Larvre of caddis and black flies. 1-In the spring of 1894 the superin1

See also the following articles by tho late Prof. C. V. Riley:
The <leatb web of youug trout. <Am. Ent. and Bot., Apr., 1870, v. 2, p. 174. Riley.
• 111rpose<l trout enemy. <Am. Ent. and Bot., A.pr., 1870, v. 2, pp. 179-180. Riley.
The death :Veb of young trout. <Amer. Ent. and Bot. Mav 1870 v. 2, p. 211.
Larvre of a., 'mwl"u1n . Ril y.
'
·'
'
The death web of yonn...,. rout. <Amer. Ent. and Bot. Juno 1870 v. 2 pp. 227-228
'
'
'
'
fig . H3-14 . Habit~ of , 'i,nuliu.m 1,iscicidium. Riley. '
The so-c.:_1lled _w b worm _f roung_ tr'.111t. <Amer. Ent. and Bot., Dec., 1870, v. 2,
llP· 3 6-361. R1_1:Y· . D C;1"1~t~o~ ot 'rnwli,111i pi11c:if'idi11ni, n. sp.
R mark on , 1, ulwni p sc culnw. <Tran . . A ·ad. Sci. St. Louis July 1873 v . 3,
1>· 79 P~o .
a nr and snppo ·d rav-w . Rile ·.
'
'
'
Ent. July 18 0 ( 3) n s v 1
C~rn1vo1;on habi of ca fu ~·orllli!. / ,
I>· 116. Riley.
,
,
v. , · ·, • ,

m•r.
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tendent of the Green Lake Station reported the presence of the Jarvm
of two insects in the hatching troughs, and the destruction thereby of
some newly-hatched landlocked salmon. Specimens were forwarded
to the office of the Commission and were referred to the Department of
Agriculture for identification. The following correspondence relates to
the subject:
GREEN LAKE, ME., May 7, 1894.
I send by to-day's mail two specimens of water life wbich made its appearance in
la1·ge numbers in onr troughs just about the time the salmon were h atching or when
the water reached 46° F . * .,. .,. The large specimens I would say were from five
to six days old, while the small ones are not over two days old. The former are
fuIJ grown. It seems they do not grow to any size, but their development is very
rapid. " * * Any considerable number of them in a liatching trough in one
night will spin the trough ::tlmost full of a very iine web; it is quite strong, too.
They will sometimes spin a web around the neck of a fish and choke it to death;
then they congregate in numbers and will eat the entire fish if left alone. They
also attack the sac of the fish, and this is always fatal, as the sac soon bursts.
They would not be able to harm the fisb after th ey are ten days old, but should they
come in numbers at the proper time tlJey would dest roy a good many fish if not kept
out. I have no doubt this same insect will make excellent food for the fry a mouth
later.
E. M. ROBINSON, Superintendent.
DEPARTMENT OF AGRICULTURE,
OFFICE OF ASSI TANT SECRETARY,

Washington, D. 0., May 19, 1894.
Srn: I have the honor to acknowledge the receipt of your favor of May 12, transmitting vials containing larvre received from the :fish-cultural station at Green Lake,
Me., and to r eport that they have been referred to the entomologist, who submits tbe
following statement:
"The large l arvre sent by Colonel McDonald are predaceous in their habits. They
belong to the species knowri as Hydropsyche phalerata, a form wbich is noted for the
fact that it preys almost exclusively on the larvre of the genus Simulium, known in
different parts of the country as black flies, bu:ffalo gnats, turkey gnats, etc. The
smaller larvre sent in a separate vial belong to the genns Simuliumj the exact species
can not be determined from the larva alone, but it is probably decorum or invenustum,
and the adult is the common black fly of the Green Lake r egion, in all probab ility.
"The damage done by the larv re of Simuliuni in fish hatcheries has been commented
upon before. They feed upon aquatic vegetation in part, and in part upon minute
infusoria, and the damage to the fish occurs through the spinning of their web
through the water, as detailed by Mr. Robinson. The statement that the Si1nuli1tm
larvre cluster upon the young fish after they are caught in the web, ancl feed upon
them, may be doubted. It is very possible, however, that the Hydropsyche Jarvre
will feed upon very small :fish capturetl in the net made by the Simulium la.rvro. It
is a very peculiar and interesting condition of affairs. The best article which has
been published on the subject is entitled 'The death web of young trout,' and
will be found in volume II of the American En1Jomolog i t and Botanist, pages 227228 (June, 1870). Mr. Seth Green, the well-known pisciculturist of New York, was
the :first observer to call attention to this interesting habit of the Simulium larvre .
Mr. Robinson is perfectly correct in supposing that the y ouu o- fry, when they are a
little olc1er, will feed upon the Simnlium, larvre ."
I have the honor to remain, respectfully, yours,
CHAS. W. DABNEY, Jr.,
Hon. M. McDONALD,
Assistant Se<:reta1·y.
Commissioner J)'ish and F'islteries, Washington, D. 0.
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GREEN LAKE, ME., May 26, 1894.
Sm: Your l etter dated May 23, inclosing a copy of a report upon the larvre
sent by the entomologist of tlie Agricultural Department, is at hand, and which I
wn, glad to receive. I am nnt prep·ued to say positively whether the larvre of the
la,rge ca delis fly iutent.ioua11y feel upon the fry, or whether the web spun was for the
cn.ptnre of the fry, but during a period of ten days they appeared in our supply and
lrntchiurrtrou o-h in large numbers, spinning them full of thiR fine web, which would
natnrnUy entangle a smn.11 p er cent of the embryos. Clusters containing 25 or 30 of
the 1::trgo larv~ wonlcl be found all through the troughs, and invariably a fish woulcl
be found in the middle, in some cases almost entirely devoured; numbers would be
seen moving to and fro, hither and thither; also quite a lot of them would adhere
to the sides of the trough at wa,ter level. A single larva was noticed time and
again to attach itself to the sac and sometimes to the head of the :fish; the fish
woulcl swim around as if in severe pain for a moment or two, and would settle to
the bottom dead or dying.
Of course, in one of our hatching trougl.Js, where we wflre carrying from 10,000 to
12,000 fry, with as many thousan<1 larvm in it, it was natural to suppose that they
were feeding upon them, which they snrely <lid; it might not have been from preference but from necessity, as the troughs contained but very little else in the shape
of food that could be seen with the unaided eye, though I am of opinion that they
were feeding upon the sac of the embryo from preference, and I am sure that the
sac of the young fry would make very delicate food . After the fish arrived at the
-age of 15 days, the larva was not able to entangle or capture them except in very
rare cases, as the fish by this time had developed sufficient activity to free themselves. The larvIB of both the caddis and black fly have almost entirely disappeared. The fish is 110 longer the sufferer, but the :fi.sh-culturist, as the black fly
is in n,11 of his glory .
E. M. ROBINSON,
I am, very respectfully,
Superintendent.
Dr. TARLETON H . BEAN,
.Assistant in Cha1'ge Di1!'ision of Fish Culture,
U. S. Fish Cornmission, Washington, D . C.
DEAR

Fungus and parasites. -The parasite referred to in the following letter of Mr. Robinson was not identified, but similar attacks have been
observed at other stations, and studies are now in progress looking
towarcl the identification of the species and the elucidatiou of its life
history, as well as the proper treatment of the fish affected.
GREEN LAKE, ME., May 30, 1894.
J<'or the past month or twenty days the loss in our salmon fry
b egan to be aJn.rming, and at one time I fearecl the epidemic that caused so much
<lestnlction at the Craig Brook Station, and gave Mr. Atkins so much trouble, was
upon us in its worst form. I first began to notice very fine fungus growth on the
fins anrl near the gill covers; the little fiRh so affected woulu huddle together in the
corners of the troughs ancl seemed to have no life about them and in 24 or 36 hours
would die. Tho ne.·t trouble discovered was a small parasite,'not on any particular
J)ar~ of the 1~ody, 1rnt pretty generally distributed; these parasites looked to the
nu:rn1ed ye hk very small wart , and showed white in the water. Whether the irritation of the para ite n the bocly of the fish causes the fungus I can't say but am
of th opinion it does.
'
As · oon a.- the fungu and 11ara ites w re di covered I bad salt used very freely;
woulll bav wat r cut off the trongh and drawn down to within 3 inches of
th bottom· then made a trong l>rine lJy di . olving 1 quart of salt in a pail for
·ar·h trou1rh · tlii brin wonlll l> pour,:11 in, an<l at the same time be thorourrhly
mix~il wi h the a ·r :mcl fi h · a11 th li t1 · nooks aD<l corners of the trough w~uld
DEAR DR. BEAN:
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be washed out, and we would keep the brine on from 3 to 5 minutes. We feel by
doing this we have checked the fungus and, in part, nipped the parasite; still, the
parasite can be seen on a large number of the fish yet. The only remedy we know
of is to keep cleaning and salting, and I am glad to say at this writing we can see a
marked improvement in the fry. We are now salting every other day, and when a
trough does not improve as we think it ought, we give it a quart every day. I send
you by this mail two vials with labels inside that will show the parasite and fungus
on the fins of the fry. Someone has said "the price of all fish is eternal vigilance,"
and I will add, in this locality, a free use of salt.
Very respectfully,
E. M. ROBINSON,
Superintendent .

Dr.

TARLETON H. BEAN,
Assistant in Charge Division of Fish-Culture,
U. S. Fish Commission, Washington, D C.

Epidemic c;,mong trout.-April 21, 1894, Superintendent Clark reported
an unusual loss of yearling and 2-year-old brook trout at the .Northville, Mich., Station, which begun ten days before and was without
visible cause. ~he fish were dying at the rate of from 40 to 100 a day
in spite of the ample water fl.ow and plenty of wholesome food. Trout
in ponds below the dying fish did not seem to be affected, although the
same water flowed through all.
Dr. R. R. Gurley was sent to Northville on April 23, and after
investigation made a provisional report upon the epidemic. .Arrangements were soon made also to isolate t~e diseased fish and to provide
separate drainage for each pond. The epidemic abated considerably
from the beginning of May. It involved the black-spotted as well as
the brook trout.
Black bass killed by thunder.-On June 5, 1894, at the Neosho Station,
Missouri, a very heavy storm of lightning and rain occurred about noon.
Next morning thousands of young black bass were found dead on the
bottom of a pond, mostly in water 3 feet deep. No signs of wounds or
punctures were upon them and they were all in excellent condition in
the morning of June 5. Some of the dead fish were examined by
Dr. R. R. Gurley, assistant to the United States Fish Commission,
who found no evident cause of death. He refers to an item in Rayer's
Archiv de Med. Comp., Paris, 1843, pp. 253-254, in which it is stated:
In times of storm fish, and particularly carp and perch, experience a very marked
effect from the electricity. The fishermen assert that after a peal of thunder, in an
etang or in a lake, fish have been seen to die in a few days.

Fish struck by lightning.-The Philadelphia Public Ledger stated that
at Allentown, September 2, 1895, during a severe thunder storm lightning struck the water of one of the fish ponds of the State Fishery which
contained 5-year-old California trout. The trout measured from 18 to 22
inches in length. Between 75 and 100 of the finest trout were paralyzed
and many of them bad their backs broken.
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Details of distribution, 1893-94.
Dispo ition.

Fry.

Eggs.

Adults and
yearlings.

potted catfish:
Applicant in Dfotrict of Columbia ..................................... - ........... ..
B i 1 iY r noar Boise, Idaho .................................. -... :- .. - - - - · · · · - · · · - -·
Kishwauk e Riv r near Belvidere, Ill ....... ................. - . - - . - .. - - - - -- · · - · · · --·

Fox Rivor near

!l~::1~;:/;\::::::::::::::_:::::: ::::::::::::::: :::::::::::::: :::

iJ:i~1t!kt ;na;1l~~~~i~; I~li:::: ~ ~::::::: :::::::::::::::: :::::::::::::: ::::::::::::::
t~f~i~!ri~e;.~t~~-Spr·i~"i,·i~~~:::::::::::::::::::::: :::::::::::::: ::::::::::::::
f!!~ra;~v!!::~?if

if~f~~;~~~-::::::::::::::::::::::: ::::::::::::::::::::::::::::

Bishop Lake near Sheldon, Iowa ................. - - - .. - - . -- - - · - · · · · · - · ·
Twin Lakes near Rockwell City, Iowa ......... - .. - .. - . - - · - - - · - - - -- · · · ·
Des Moines River near Fort Dodge, Iowa ..... . - .. - - .. - - . - - - - - - - - · -- - · ·
Storm Lake near Storm Lake, Iowa .............. - - .. - - - - .. - - - - - - - - - · - - ·

· · · ···· ·· · · · · ·
·· · ······· ····
· · -· ·· ·· · ··· · ·
· · · · · · · · · · · · ..

~~i~t~~~~~~va~r o:1~~ern~1~~:~~~~ .~~~~-.:: :: : ::: : : : : ::: : ::: :: : : ::: : : : : :::::::: :: :: :

~~J:; it~:'e~ !!:~rc~~t:r i~~d~"~,I~~~::::::::::::::::::: ::::::::::::::

:::::: ::::::::
1

Iowa_State ?ish Commission ponds, Spirit Lake, Iowa .. - --·· · · · - - ·· · ·· 1· · ::: : :: ::::::

;;;;,;~Eit1i~;fiiiti\)\\\:::ii:\:;;;:::::: :::::::: }1\ ::<
N oiin Creek near Hodgensv1lle, Ky ........... - ..... - - - - - - - · · · · · · · · · · · ·

i·::: -~:::::::::

C~arkston Lake near ~lizabethtown, Ky .. - - - - - - - - · · · - - · · · · · · · · · · · · · · · · ·
I
B1llys C1:eek near Eb_z~bethtown, Ky - - - .. - . -- - - · - - · · · · · · · · · · · · · · · · · ··· I· _... ..... _..

10
100
25
1,916

300
25
534
150

225
100
100
100

600
300
2,800

HOO
4,000

150
225
275

292
300

100
1,099
50
!iO
150

100
75

50
75
75
75
75
100
75
240

100
350

50
75
25
265

Virginia ........................................ - - - · · -- · ··· · ·· · · · ·· · · ·

11i{}~~it~::ttii~~t:~~~;:~:: ~:_: : : :::::::: : ::::: :::~:::: :::::::: ::::::

Catfish (common):
Herrealls Branch nearNeosbo,Mo ___ . ____ ___ ........... __ ............ --- - - . ---- -- - -- ·· -- ·
Oarp:
ApI)licants in

i~~:i::~ ·_-_-_-_-_-_·_ ._._ :·_-_ ._ ._._::::::: ·.: :~:: :: ::: :::::::::::: :: :::::::'. ::::::

California ..................... . ...................... - - . - - · · · · · · · -· · · ·
Colorado ... . ...................... ............... ... .. . .. .. - - · - - - · · · · ·
Connecticut ............................................. - - · · · - · · · · · · · ·
Delaware ...... ... ....................... ...... ..... - - · · · ··· ·· · · ··· · · ·
District of Columbia .............................. - ... - - ---- · · · - -- · · ..
Potomac River in District of Columbia ... .......... ......................... --- .. -··

50

300
25
100

1,059
!175

61l
18
30
890
60
235
1,757
86-1
8, 000
1,000
489
60
150
90
150
HOO
85
840
1,001
820
190
80
610
260
780
1,000
Z,500
806
450
740
110
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Details of distribution, 1893-94-Continued.
Disposition.

Eggs.

Fry.

Adults and
yearlings .

Carp-Continued.
·

Applicants inN: : l;~f;~'.~~::::::::::::::::::::::::::: :::::::::::::: ::::::::::::::
NewMexico .... . .. .... ............................................... .
NewYork ... ......................... . ................. .. ............ .
New York State Fish Commission ..... . ............................. . .............. .
Applicants in

:i:·;~ ~:~~Ii~~:::::::::::::::::::::::::::: '.::: :::: :: :::: ::: :::::: :::::
Ohio . ........... . ......... . .. ... ...................................... .
Oklahoma ........... . .................... ............ ............ .. .. .
Oregon . ...... ... ....... . . .. ............. .. ........................... .

~~~d~y£:1~r:1t:::::: ::: ::: :: ::::: :: :: ::: :·.: :::::::::::::: ::: ::: ::::: :::

South Carolina .......... . .................................... ... ..... .
South Dakota ............................. ............ . .. .... ...... .. .
Tennessee . ... . ................... ...... ..... . ...... ........ ......... . .
Doe River near Allentown, Tenn ................................................... .
French Broad ancl Pigeon rivers in Jefferson County,
T enn .............. . ..... ... ............................ ... ........... .. ............ .
Holston River near Rutledge, Tenn ............................... ...... ..... ....... .

i!;:~:rn~: i!~~::::::::::::: :::::: ::::::: ::::::: :::: :: ::::::::

Tennessee River near Knoxville, Tenn .................. . . ....... . .... . ............ .
London, Tenn .... .. ....... .. ............... ...... ........... .
Chucky Creek near Erwin, 'l'enn ...... . ... . . ...................... .. ................ .
Big Limestone Creek near Limestone, Tenn . ....... . ... ... .... ...... , ........... ... .
Lick Creek near Mohawk, Tenn .... .. .. ..... ....................................... .
Clinch River near Clinton, Tenn . ....................... .. .. ........... ............. .

~r1;¥tt~1:~~~~1;Ft1:~~;~~~:::::::::::::::::
~:: : ::::::::::::::::::::::::::::
l~;tfla!\i:f! ;e;a;.~~~
.~~~.t~.·?_e.~:::::::: :: :::::: :: : : ::·::::: : ::: : : : :::::::: ::: : : :

~l~i~i~~~;?: [•: ••••lll••I:•• •/ l:•••: ::::::::::•l•• •:[
!~1~!f &ili~}1if~ht•:u )!)) :\t) Y>>

r;:i;~:::

Tench:
A1rplicants in Arkansas ..•................... ... ........................... .. ...... .
Blue River near Armstron,:r, Ind. T ............. ............... ...... ... .... . ........ .

Appalachee River at crossing of Macon and Northern
Railroad, in Georgia ....... ................................ ...... ............... ... .
Oconee River at crossing of Macon and Nor1,hern Rail·

is\grr~r£t.t~~.:;~•••• •: ••••.• :•: : •••:••::•••.••• •••••

Applicants in New York ............ .. ..... ......... .... . .... ..... .... ......... ..... .
North Carolina .............. ... .......... .. ............ ....... .. ..... .
Ohio ... .. .................. ...... ... ...................... .... .. ...... .
Ex alls Lake near Dallas, Tex ........ .. . ............. ... ................... ... . .. ... .
Canyon Lake near Cisco, .Tex ....... ... .................. ...... ....... ..... . ........ .
1
!lktf;~kn:::r
Colorado River near Austin, Tex........ ... ....... .. .... . ... ................ . ...... .
San Marcos River near San Marcos, Tex ................... . ..... ...... .... ...... ... .
Applicants in Texas ...... .... ................. ... . ......... ... .............. .... ... .
Goldfish:

i!t!

~:ii~. \,6:;: ::::::::: :: :::::: :: ::::: :: :::::::: :::::·. ::::::::::: :: :

Applicants in f!-k!!~:s: :::::::: :: :: :: :: : ::: ::::: :::::::: ::: ::::: :::::: : ::: : ::: :::: ::
Colorado . ............ ......... .... ............. .... .............. . .... .
Connecticnt ............... ........... .......... . ... .... ...... ..... ... .
District of Columbia .... ........... ............... ...... .............. .
Delaware .................................. . .......................... .
Florida ............................................. .................. .

iii~!~f~~~1~rtt::::•••••:••••::•::\\• • • • :• • :• :• • • • • • ·

Indiana ................................. .. ... .......... ........ .... ... .
Indi an Territory ..................................................... .
Iowa .. ..... ............. ...... ...... ..... ..........·.................. .
Iowa Fish Commission ............... - - .. -- .. -. -.. · · · · · · · ·. · · · · ·. · · · · · · · · · · · · · · · · · · · ·
Applicants in Kansas .... .. ............ ..... - -.... · . . ... · - .. -·. ·. · · · · · · · · · · · · · · · · · · · ·
Kausas Fish Commission ................. · ... ·.... · · · · · · · ·. · · · · · · · · · · · · · · · · · · · · · · · · · ·
Applicants in Kentucky ............. ... ....... · - · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·

160
280
484
5,355
5,000
1,218
186
8)0
510
30
720
7
304
1,010
1,990
384
384
193
192
384
770
384
192
192
384
386
1!)3

193
390
390
1,100
1,086
2,535
280
210
30
500
600
500
50
50

4.0
25
100
2,000
2,000
60
1,200
1,045
4,000
150
200
1,000
1,000
300

300
600
1,200
000
48
124
24

30
6,771
48
50
24
138
30
310
127
24
110

100
162
30
84
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D etails of distribiition, 1893- 94- Cont inued.
Disposition.

Fry.

E ggs .

.A.dults and
y earlings.

Gol1;~1i<fa~~!t~1ii~~s!~~~:::::::::::::::: : ::::::::::::::::: : : : : : : : : : : : : : : : : : : : : : : : : : : : :
::~y~~h~;~tt~::::: :::::::::::::::::::::::: :::::::::::::: ::::::::::::::

Michigan . ... ....... . ................................ . .. . ·· ··· · ·· · · · ···
Min nesota .... . .... . ........ . .............. . ........ . · · · · · ·· · · · ···· ····
Minnesota. Fish Commis sion . . . . ........ . ..... . ............... . .. . ... · · · · · · · · · · · · · · · ·

Applicants in ~~s:~~;f.~~ '.::::::::::::::::::::::::::::::: : : : : : : : : : : : : : : : : : : : : : : : : : : : :
Mis ouri Fi h Commissi on ............ . ... . .............. ···· · ·········· ········· ··· ·
Applican ts in ~:~~·1s~!~Y : :: : :::::: :: ::: ::::::: ::: :::: :: : : : : : :::: :: : : : : : : :: ::: :: :::::
New M exico ............. . .. . ............... . ...... . . · ··· ···· · · ···· ····
New York ............................................ ·· · · ··· ····· · · ···
Nor th Carolina .................................... ·· · · · · · ·· · ·· ··· · · · ··
Ohio ...................................... . .............. . ... ....... . . .
Oklah oma . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. · · · · · · · · · · · · · · · · · · · · · · · · ·
lt~a.~Y{;i! ~ict::::: :::::: ::::::: ::: : : :::::: : ::: :: : : : :: : : :
South Ca rolina ................................ ·· · · · · · · · ·
Tennessee ............ . .................... ···· · · · · · · · · · ·
Texas ................................. · · · · · · · · · · · · · · · · · · ·
Utah ................................................... .

: ::: :::: : : : :: :
· · · ·· · · · ·· · ···
····· · · ·· ·· ·· ·
···· ·· ······ ··
···· · ·· ·· · ·· · ·

Wisconsin Fisr~!~iisii~f ::::: :::: :: ::::::: ::: : :: : : :: : ::::::: ::: :: : ::::: :: :: :::::
Golden ide :

Applicants in

!i~~~d~~: ::: ::·.::: . :::: :: ~ ::::::: :::::: ::: ::: :::::::: ::: ::::::::: :::::
Dist rict of Columbia . ____ ._ ... __ .. - - ........ - . -- - - - - - - -- - - · --- - ·· · - · ·· · · ·

Florida ............•............... . · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·

1;~fl~!Jt~st{~ft1~~~~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~

~: ~ ~ ~ ~ ~ ~ ~ ~ ~: ~ ~ ~ ~

Kan sas ............. . ........ ········ · ····· ···· · · · · · · · · · · ···· ·· · · · · · · · ·
Administrator public buildings, N ew Orleans, La ........... · · · · · · ··· · · · ····· · · · · · ···
Applicants in M:~r!~h!s~tt·s· ::::::: : ::::: :: :: : : :: ::: :: : : : : ::: : : ::::::: :::: :: : : : : ::::

¥t~iif{t;!~!~~t::t:~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~

t~':t~ c!:Kli:~~·. ·.:::::::::::::::::::::::::: :::::::::::::: ::::::::::::::
~~~~syi,:~~i~: ::::::·.:::::::::: :: :::::::::::::: :: ::::::: :::: :: ::: :: :::

Golden t ench:

Tennessee ............................ . ... . ... · · · · · · · · · · · · · · · · · · · · · · · · ·
T exas ............. . ........ ·.············· ····· ·· · ···· ·· ···· ·· · · · · · · ··
Virginia ........ . . ....................... . ............. . : ··· ·· ·· · ·· ···

Applicants in PJ~!~\~t .~~ .~ ~~~~.i~.::~: ::: : : : : : :: : : :::: :: : : : : : : : : : :: : : : : :: : : : : : : : : : : :
Indian a ................. . ............ . ..... . ....... .. . . . ········ ··· · · ·
Iowa ... . .................................. ······· ·· ·· · ·········· · · ····

~ ~;r~ac:;~l~~:::::: : : : : : : : : ~ ~:::::::::::: : : : : : : : : : : : : : : : : : : : : : : : : : : : :
P ennsylvania . . ..... . .......... ... ..... . .... . .. . ........... . . .. · · · · · · · ·
Tennessee ... . ......... . .......................... .. ... . - . .. -· · · · · · · · · ·

;~ii~~state~·~r c~i~~bi~:=~~·.::: :: ::::::: :::::::::::::: ::::::: :::::::

419

H
360
74
60
10
50
66

479
100
6

120
12
224
227
466
l :!

838
12

117

198
318
6
797
72
100
100
125
91
50
50
100
37
25
8
100
24
24
25
50
25
275
15
100
166
115
100
125
50
50
6
12
2
24
86
18
42
20
12

3,044,000 · · · · · · · · · • · ·
469, 000 ... · · · . .. · . •

a 2, 109, 000 .. . · · · · · · • · •
450,000
1,330,000
2,250. 000
500, 000 ... · . · · · •·• •
500, 000 -·•• ·• · · · · · ·
1,417, 000 ... .... . . . .. .. .
2, 076, 000 . - - - - - - - - - -

ion, r,1 . • • • • . • . . • . . . . . . • . . . • • .

420, 000
899,000
476, 000
1,104, 000
630, 000
1,200, 000
345, ooo
450, 000

· · · · · · · ·••••
...... · · · · · ·
.•...• · · · · · ·
.•......•• · •
.. . ... · · · · · ·
... ..• - . . • · •
.. . .. ...... 1. •.• • .• ••• • •
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Details of distribution, 1893-94'-Continued.
Disposition.

Eggs.

Fry.

Adults and
yearling::1.

Shadr- Continued.

Elk River near Elkton, Md ••••••.••••.................................
Potomac River near Washington Junction, Md ....................... .
Tuckahoe Creek near Queen Anne, Md ............................... .
Delaware River near Gloucester, N. J ................... . .. .... ....... .
Lambertville, N. J .............................. .
Callicoon, N. Y ................... .. ....... ...... .
PortJorvis,N. Y ............................... .
New York Fish Commission. . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2, 000, 000
Pasquotank River near Elizabeth City, N. C . ......................... .
Lumber River n ear Lumberton, N. C ............... ... .. .... .. . ....... .
Neuse River near Newbern, N. C ....................... . ...... . ...... .
Yadkin River near Salisbury, N. C .......•.............................
Susquehanna River near Columbia, Pa .............. .......... .... ... .
Susquehanna River near Fites Eddy, Pa ...... . .... ............. ... . .. .
Peach "Bottom, Pa ............. . ............. .
Delaware River near Delaware vVater Gap, Pa...........
300,000
Palmer River near Providence, R. I............. . ........
669, 000
Broad River n ear Columbia, S . C ..... ......... . ............ ........... .

g~tf!t~\t~~~\:~~~rc~i;~~~as~l.·.·:::: .·.·.·.·.·:: :: : : : : : : : : : : :: : : : ::: : ::
Potomac River near Widewater, Va ................................... .
Chappawansie Creek near Quantico, Va .............................. .
Cedar River near Catletts, Va •........................................ .
Mattaponi River near Milford, Va ..................................... .
Stony Creek near Stony Creek, Va .............. .... ..... .. ....... .... .
Rapidan River near Rapidan, Va ........•.•...........................
Little River near Taylorsville, Va ... ... .... ...... ...... ....... ....... .
Rappabannork River n ear Fredericksburg, Va ....................... .
Occoquan River near Woodbridge, Va ............................. ... .
Meberrin River n ear Belfield, Va ...................................... .
Tye River near Tye River Station, Va .... .... . ....................... .
Rocldish l'U ver near Rockfisb, Va .................................... .

i~:~~;~dnRr!e~~~frt~;1~irk; V~·:::::: :::::::::: :::::: :::::::::::: ::

Quinnat salmon:

1,380,000
1,676,000
450,000
142,000
1,100, 000
400, 000
917,000
5,414,000
429,000
389,000
403,000
419,000
870, 000
757, 000
850,000
5. 276,000
2,350,000
1,000,000
2, 155, 000
000, 000
457,000
1,407,000
482,000
453,000
433, 000
448,000
451,000
475, 000
007, 000
381,000
463, 000
459, OGO
447, 000
509, oco

California Fish Commission .... :........... ........... . ..
7,500,000 ..••.• .... .... . .... .. ..•.•
Mc Cloud River near Baird, Cal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
438, 500 .. ......... .
Raisin River in Monroe County, Mich.... . ............. .. . . . . . . . . . . . . . .
39, 000 . .......... .
Clackamas River and Clear Creek near Clackamas, Oreg. . . . . . . . . . . . . . .
213, 000 ........... .

Silver salmon:

Mad River near Korbel, Cal ....... ............................. ... .... .

2PO, 000

Atlantic salmon:

New York Fish Commission ..... ... ..................... .
60,000
P ennsyl vania ]'ish Commission .............. .. . .. ...... .
60, 000
New Hampshire Fish Commission . ..................... .
25,000
Connecticut Fish Commission .................. . ........ .
25,000
Perts Stream , tributary to Toddy Pond in Hancock Coun.
ty,Me ........................... ... ..... ·············· ·· ············ ·········· · ·· ·
Sucker Brook, tributary to Toddy Pond in Hancock
County, Me . ... .. .. ................ ...... .......................................... .
Luke Harriman's brook, tributary to Toddy Pond in Han·
cock County, Me .............................•.....................................
Trundy Brook, tributary to Toddy Pond in Hancock Coun ·
ty,Me ............................................................................. .
Conary Brook, tributary to Toddy Pond in Hancock Conn·
ty,Me ............. . ............................................................... .
Hatch brook, tributary to Toddy Poncl in Hancock
County, Me .. ...... ........... ....... .......... .... ............. .................. .
Saunders CoYe, tributary to Toddy Pond in Hancock
County, Me ............................................................... .. ..... .
Robert Gray brook, tributary to Toddy Pond in Hancock

il~i?i~!J:, tfii~~/fo~~~:Oi~~~~:i~~~:{~:~~~~: :::::::::::::: ::::::::::::::

.cock County, Me ...... . ................ .......... ................................. .
Wardwell brook, tributary toAlamoosook Lake in Han·
cockConnty, Me .... .................... . ............. . ............. ... ........... .
Gully brook, tributary to Alamoosook Lake in Hancock
County, Me . .. ................... ..... ................. .. .................... . .... ..
Alamoosook Lake in Hancock County, Me .............. .... ........................ .
Heart Pond in Hancock County, Me .................... . . -..... ......... ... ........ .
Hen Brook, tributary to Narramissic River in Hancock
County, Me ...... .. . .............. ...... .. .......... ... ····························
D ead Brool<, tributary to Narramissic River in Hancock
County, Me .................................... ·. · .. · · · · · · · · · ................... · · ·
Little Dead Brook, tributary to Narramissic River in
G!!~~~teci~UH~~:k
Landlocked salmon:

·co~~ty~ ·M~::::::::::::::::::::: :::::::::::.·:: ::::::::::::::

Caleb Gilman, Calais, Me ................................ /
W . T. Haynes, Oakland, Me.......................... . ...

F. R.94--5

10,000
8,000
9,200
8,235
11,343
6,000
5,900
6, 101
40,655
21,300
14,625

6,100
32,089
0,809
9,009
18,662

5,100
3,008

5,000 .•..•. .. ... ... •·••······ ··
5,000 ................... · ..•• ·•
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Details of distribiition, 1893-94-Continued.
isposition.

Eggs.

Landlocked salmon-Continued .
. L. ilb rt, Plymouth, Mass ...........................
1,000
.A.. ~.Aclan1.,No .115 tatestreet,Boston,Mass ... _.. _____
5,000
E.R. H, tt,Rin« wooil, . J............................... ..... ....... ... .....
5,000
Gardu r maith, Raaged L ake, N . Y........... .. .........
5,000
Bi b
lub,WhiteLa.keCorners,N.Y..................................
5,000
}-;- w' ·ork Fi.sh Com mi sion... .. . . .. . . .. . . . . . . . . . . . . . . . .
30,000
, ilmnrt Clnb, Bu.fl'alo, N. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
5,000
.A.dirond, ck L ao-ne Club, Old Forge, N. Y......... .. .....
5,000
Tuxedo Park
soci:1tion, Tuxedo, N. Y..................
5, 000
Appli cant in United States of Colombia ............. - . - - ... - - 3, 000
Mono.ca y~iver n ear)!'reclerick.Junction, Mc1. .. ...... .. ·····•········

.A.dultsand
yearlings.

Fry.

.... •.. ......... ..........
................. ..................... ..
..... ... .. . . ...... ---------·-·
.......... · · · · ... -· · · · · · · ·
----- --------- ---- ----·- .. · · ··· ·· · -· ··· · ······
. . .. . · · · · ·· · · · · · · · · · · · · ···
..... · · · ···· ·· · ... ·· · · ·· ···
..... · · · · · · · · · · · · · · · · · · · · ·
· - - · -- -· -2,

5· Q• - -• •· • · · • •· •
o ···· •·•• •300

t!i~:f;;~;11a~1~1mi~i~~·:::·::: :::::·::::~~::::~ ~ ~::::::::: :::::: ::::: :::::::::
6·000 ·
Long Pon cl n.ear South W ~st Harbor, Me .. ..... · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·
Tributary of Duck L ake m P enebscot County, Me ....... · · · · · · · · · ·· · · ·
'

i~~~if!!!~~,iit.~f:::::::::::::: :=I:: :::::::: ):::::::::

u~~

·

i~~r:i~ni~JJR!t~1~~~?~1~,:~~::::::::::::::·: : ::::::::::::::::::::::::::::
Great Pond in H l1ncock County, Me . ...............• · . · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·
Great "Pond near Waterville, Me .. ........... • .... •.····· · · · · · · · · · · · · · · · · · · · · · · · · · · · ·

~~:!e~P!tn"!~s~~~f~ Br~~:~~~~~:::::::::::::::::: :::::::::::::: :::_:::::::::::
0

:Blunt Pond in Hancock County, Me ................ ····· ···•·· · · · ·· · ·· ···· ··· ···· · ··
Green Lake in Hancock County, Me .................. ··· · · · · · · · · · · · · • · · · · · · · · · · · · · · ·

l,

000

'!: ffi

U~~000

1,
1,489

~'. i~i

26,682
6,585

I?~J:~:11~lf1i~l;:~1~~1K*:~:::::::::::::::::::::::::::::::::::::::::::::: H!!
Rocky Pond No. 2 in Hancock County, Me ............... ····················· ·· ·····

~~~~h\;~ni~!af~~~i~e~~~.YM~~::::::::::::::::::: :::::::::::::: ::::::::::::::
China Lake near Waterville, Me ......•.......... · .•.. ··· · · · · · · · · · · · · · · · · · · · · · · · · · · · ·

i~i¼~Ji~~fi~~i;?¥1fHH\\t l\\:/+: E++

2,000

i:1,500
~ii

1:ffi

4, 986
Fish River Lakes in Aroostook County, Me ....•..•.................••....... · · · ·· · · ·
:Browns River, tributary of Lake Champlain near Water·
2,269
bury, Vt .............................................................. · ·············
Indian :Brook, tributary of Lake Champlain near Essex
2,269
Junction, Vt ............................... . ........................ · · ···· · · · ······
Winooski River, tributary of Lake Champlain near Es·
4,538
sex Junction, Vt ............................................................. .... . .
1,000
Vermout Fish Commission ..•.•......•.............................................•.
Stee!head, trout:
California Fish Commission ..... _... _.. _.............. _. __ .... __ .. _... _
50, 000 ...... .. .... - .. - . - - - · -- · · · · · -· · · ·
Government of Japan ....................................... _____ ............ - .
25,000 - - - - -- 308,-5()()- : :: : :: ::::::
North Fork of Mad River near Korbel, Cal. ........................... .
Loch Leven trout:
California Fish Commission ................. ___ .... _............... _
20,000 ................... . ... - . -· - · · · · - · · ·
Minnesota Fish Commissi<m....... ... ........ . . . . . . . . . . . .
20, 000 ............ · · · · · · · · · · ·
Government of Mexico...................................
25,000 ........... .
Orchard Lake, Oakland County, Mich ......................... _........ _.. .. .. . .. .. . . . .. .
10,000 . -- - - - ···· ··
Zukey Lake n ear Hambnrg Junction, M.ich . ................ _..... ........ . _...........
10,000 .... - -- -- - - -·
Cold Creek near Tawas City, Mich:······............... . ....... .. .. ...
4, 000 ······ · ·
2' 000
U-pper Clear Creek near Idaho Spnngs, Colo..... . . . . . . . . . ..................... · · · · · ·
2 , 500
South Platte River near ~otb Ro~k, Colo ....................... . .......... ·· · · · · · · · ·
500

ii~iiilti~\it(\\\
:
_
_
"
\
·
/
\
;
\
;
'
.
\
.
\
}
\
;
;
•
1&~:¥¥:•fif~~h\~~~~

!:ffl

::::::::i:: :: \: :)\\\\\ ;: :\:::::: ::: ,.ffl

oods Pond in Hancock Coun y,

· · · · · · · · · · · · · · ·-· · · · · · · · · · · · · · · · · · · · · · · ··· · · · · · · ·

2,500

i?![fil~f~~tl w•;~~/;(?+>-.· _·\t/.::,\••< • • • !~
1

;:
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Details of distribution, 1893-94-Continued.
Disposition.

Eggs.

.F ry.

.A.dultsand
yearlings.

Loch Leven trout-Continued.
Beitner Creek near Traverse City, Mich ............................................. .

~!!0°/!i~!?n~::0:ro~~t~~~OM~:~~:::::::::
:: :: :::::::: :::::: :::::: :: ::::::::: :: :::
Lake in Franklin Park, Columbus, Ohio ...... ... .... . ....... .. ...................... .
Deep Lake n ear Mount Pocono, Pa ..........·........................................ .
False Bottom Creek near Deadwood, S. Dak .............. . .......................... .

i;;i)i:i:~~1:1:~;x~iJ:~~~:::::::::::::::::: :::::::::::::::::::::::::::::::::

1,000
1,000
800
800
3,000
900
1,400
1,000
1,000
1,000

La Prele Creek near Douglas, Wyo .................................................. .
Rainbow troia:
Mammoth Springs Fish Co., Mammoth Springs, .A.rk.....
12,000 ......................... .
J.E. Bailey, Silver Springs, Benton County, .A.rk.........
5,000 .................•.......•
Johns Hopkins University, Baltimore, Md...............
2, 500 ...........•..........•.••
Missouri Fhih Commission...............................
50, 000 .......•.........•...•.•••
Minnesota Fish Commission ................. ,.. ........ .
42, 000 ..•..•...................•
Nebraska Fish Commission..............................
23,000 .......... . ..............•
NevadaFishCommiRsion ...........•................... .
40,000 .......••••......... .. ....
Vermont Fish Commission...............................
80,000 ......•••...............••
J.E. Sherlock, Salt Lake City, Utah......................
10,000 .. . . .............•.......•
F. A. Thole, New Castle, Wyo . . . . . . . . . . . . . . . . . . . . . . . . . . . .
10, 500 ........................••
Wyoming Fish Commission_.............................
45, 000 .........•.••............•
W. P. Greenough, Portneuf, Quebec, Canada..............
10, 000 .........•.•...........•.•
Maj. W. Turner, Bertrix, Belgium........................
25, 000 ...........••.............
A. Geoffroy St. Hilaire, Paris, France.....................
57,000 ......•..•..............••
Raveret- Watt el, Fecamp, France............. . . . . . . . . . . . .
10, 000 ......................... .
Evergreen Lake near Leadville, Colo..................... . ... . . . . . . . . . .
5,000 .......•...•
Lake Cree.k n ear L eadville, Colo .......................... -.. -... -. . . . . .
O, 000 ...........•
Green Lake in Hancock County, Me ........... . .......... - .. -... -. . . . . .
500 ...........•
Kephart stream near Glyndon, Md ....................... - - - -....... - . .
9,500 .........•.•
Patansco Falls near Glyndon, Md......................... . . . . . . . . . . . . ..
9, 500 .......•.•.•
Local streams near .A.lbertou, Md ................ .. ....... ...... .. -. -. . .
5,000 ... ........•
Crane Creek near Craue, Mo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2,000 ...•....••.•
Ocona Lufty River near Cherokee, N. C...... ... . . . . . . . . . . . . . . . . . ... . . .
5,000 ...........•

~1~1?::ti;it:i!~~~~?~:::~~::::~::::::::::::::::: ::::::: ::::::: t~~g :::::: ::::::
East Cahaba River n ear Birmingham, .A.la . . . . . . . . . . . . . . .
Applicants in Alabama . . . . . .. . . . . . . . . . . . . . . . . . . . .. . . . . . . .
Spavina Creek near Nebo, Ark .. ............•............
Sugar Creek near Brightwater, Ark . . . . . . . . . . . . . . . . . . . . .
Clear Fork of Illinois River near Johnson, Ark. .........
Main Fork of White River near Durham, Ark...........

... . . . . . . .. . . . .. . . . . . . . .. . . .
. . . . . . . . . . . . . . . .. . . . . . . . . . . .
-... .. .. . ...... ... .. .. ......
.. .. . . . . . .. . . . .. . . . . . . . .. . . .
.... ..... ... .. . .. . .. . . ... . . .
... . .. . . . . . . . . ....... . . .. . . .

500
475
1,000
1, 800
800
600

fti~?i: ±;t :~::::::::: :::::::::::::: ::::::::::::::

~~~

Frog Gabou n earMountainburg,~;J~~~~~.~~\::::::: :::::::::::::: ::::::::::::::

qgg
~~g

Frog Bayou near tttli~~st;k~~~:::::: ::::::: :::::: :::::: : ::: :: : : : :: ::: :::: :: : : : : : :::
Feazels Pond near Nashville, Ark ..................... ...... ......... .- ..... .• .. .. . . .
Applicants in Arkansas .... . .................... .. .... . .. . -.·........... . . . . . . . . . . . . . .
Trinity Snmmit Lake near Trinity Summit, Cal.......... . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Colorado Fish Commission . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . .
.Applicants in District of Columbia....................... ........... .. . .... .. . . . . . . . .
Georgia.................................... . .. . . . . . . . . . . . . . . . . . . . . .. . . .
Clear River near Warren, DI . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Clear Lake near South Bend, Ind._.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Chamberlain Lake near South Bend, Ind................. . .. . . . . . . . . . . . . . . . . . . . . .. . . .
Applicants jn Indiana................................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Jackson Creek n ear Cresco, Iowa . . . . . . . . • • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Clear Creek near Lansing, Iowa .. _......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Doorman Mill, Coulie Creek near McGregor, Iowa........ . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Applicants in Iowa....................................... . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Cow Creek n ear Baxter Statioa, Kans................ .... . .. . . . . . . . . . . . ..•..... ... . ..
Marmonton River near Fort Scott., Kans . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Little Osage River n ear Fulton, Kans.................... ......... .. . . . ... ... . . . . . . . .
Marais Des Cyirues River near l3oicourt, Kans . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..

5,400
475
97
200
725
1, 000
500
200
700
977
500
50
500
2, 000
1,000
5,200

Cron well Creek near Timonium 'Md . ................................. -1 · ........ -. . . .

1, 000

500

1, 400

t~~,~~~l~ti~f~{~t[l:!!!!!i!!/!•iii[i:! \1••::::1::: \[/!i\!•: ,. !H
iij~~~ii~~~§~tt\E!Li/ ++E +HT i !

~rn:ih!i:cr!tg~~!~ 01;·n1o~,~ .Md::::::: :::::::::::::: :::::::::::::: ::::::::::::::
0

l,

i~g

6
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etaila of diat1·ibution, 1893-94-Continued.
ispo iLion.

Eggs.

Fry.

Adults and
yearlings .

.Rai11bow trout- ontinued.

~1i~a ~~~?~t£~I~?I:fI\lll;\;:\:: :\:;::\\\\\ll\ \\/:::::::
r~~~:!k~fvr ~

U:'k~~~fM~.~~:::::::::::::::::::: ::::::: ::::::: ::::::::::::::

11

1i;~t,~ilil~!ll:t'..'.'.t}\\/\\'.: .('.\'.lll:l\i. '.:?•/ll\

·worth Branch near Far Hills, N . J ................ - - - - - - - - - - - - - . - - · - - - · - - - · - - · - · · · · · ·
Ap1)1icauts in N~!~~~k~ ::::::::::::: ::::::::: :::: ::: : : : ::::::::::::::::: : : : : : ::::::

i~i:~~tgt:?~1tfii::r::::::\;);;:> :):::<;:••: ))::::

Sugar Fork Run n ear Black Mountain, N. C .. . ... - .. - .. - .. - - · · · · · · - - - · · · · · · · · · · · · · · ·
Lon <T Branch near Black Mountain, N. C .......•..... . .... - - - . - ..... - - · · · · · · · · ·· · · · · ·
Swa~anoa River n ear Black Mountain, N. C ............. - .... -.... · · - · · · - - · · · · · · ··· · ·

:::::::: :::::: ·.:: :: ::::::: :: :::::::::::: :::::::::::: ::

Applicants in
~.~~~l!~~::
Tributary of Gunpowder River n ear New ]freedom, P a ... - - .. - - .... · · · · · · · - · · · · ··· · ·
Deer Creek near N ew Freedom, Pa ........ .. -- . - - . . · · · · · · · - · · · - · · · · · · · ·
Anderson Branch n ear Stewartstown, Pa .... ....... ........ ... - .. ·· · - · -- - · · - - · · --··· "

~hi~~-

~1Jv~~Cr~!kc~::~1tfio~:~P~~:~~::::::::::: ::: :: :::::·. :::: :: ::::: ::: :.:::::::::::::

t~~~~~~f¾f;:i~t(\?:))_ )!\::::\:\:\\ \};;:;;-:;;:
i~tH~:
~::;~~~i~Jaa:: :: :::::::::::::: :: ::: : : : ::: : : : : : :: : : : : : : : : : : ···· ... -..... :
Alder Run nearMunsons, Pa .......................................... ·· ·· ·· · ···· ···

Little Montgomery Creek near Clearfield, Pa ............... .. -... - ... - · · · · · -· · · - · · · · ·

fi{~1~i?Ei:f1;::;~;rc•\CH?}/EZ H\H/

Churchill Creek n ear Farmington, Pa .... ............................... - . · · · · - - · -· · ·
Clear Broos: n ear Dubois, Pa .................... ........ . . ............ .. - ..... - · · · · · ·

Ii
!i~ilil~t~t\/)-/_\/
\
\
:
:
;
/
'
.
\
\L\\\/l'.•
!~:~~{~~:~!i~1::~i~t~~--:·:·:·:·:·:·:·: : : :·:·: ·: ·:·: :::::::::::::::::::::::: :::
1

~:~Wol\:~t~::: !~~;li~~J~~: ·i>~·:::-.::·.·.:::::::::. :::::::::::::: ::::::::::::::

425
250
100
2,200
2,200
350
3,420
1, 500
500
1,000
9,300
100
500
400
400
500
150
300
(l00
800
1,500
760
800
300
500
200
300
500
500
500
500
500
800
300
500
800
500
500
800
500
800
500
700
300
1,000
600
4,000
800
200
500
800
(l00
1,275
800
500
300
500
4,000
300
600
300
100
1,000
600
500
200
475
425 _
500

100

T nr.bilr adandJ>! •eonriv
in,J ffi r 11 r, in y,'l" nn . .............. ............. .
Doe River in Cart r Coun y, 'I ·nn ................................... ............... .

500
588
1,590
100
2,000
100
100
100
l, 150
1,112
1,000
1,000
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Details of distribution, 1893-94-Continued.
Disposition.

Eggs.

Adults and
yearlings.

Fry.

Rainbow trout-Continued.
Spring Branch n ear Kimmins, Tenn ................................................ .
New Rher near Helenwood, Tenn ............................................ . ..... .
Little River near Knoxville, '.renn ............ . ............ _............ _. _....... .. .

¥~i~~~

m;:;~~ I~~~ g~~~I;: J!~!:::::::::::::: :::: ::: :::::: :::::::: :::::: :: ::::::

Applicants in Tennessee ............ ............................. _.................. .
Texas ........ ........... ...... .. ...................................... .
Reed Creek near Wytheville, Va .................................................... .

i·r;~:;;;-/Rf

!e~~~~!tfii:0~~: V~·::::::::::: ::: : :: : ::: ::: : :: : : : ::: : : : : :: :: : :::: : ::
Auiusta Springs near Autusta Springs, Va ....... _.. ..... .. _.... ....... _......... _..

Ii~ii:¥1i:~]:!~!:!~:~\1ti:~:~~:::::::::::::::::: :::::::::::::: ::::::::::::::

g~d~~c~:::f
~B~t~t~ii:y~yv! ~:::::::::::::::::::::::: :::::::::::::: ::::::::::::::
Little Healing Creek in Bath County, Va .................... ........................ .

Walkers Creel!: near Pearisburg, Va ................. . .. _............................ .
North Fork of Tye River in Nelson County, Va ..................................... .
Campbell County, Va ...... . ........................... .
Clinch River near Tazewell County, Va ................. ........... .... ....... ...... .
·wolf Creek in Tazewell County, Va ................................................. .
South Fork of Powell River.in Wit1e County, Va ...................... . ............. .
Powell River and branches near Bigstono Gap, Va ........ _... _..................... .
Beaver Dam Creek in Washington County, Va ...................................... .
Laurel Run in Rockbridge County, Va . ..................... .......... .............. .
Rappahannock River near Fredericksburg, Va ... _... __ .. .. ......................... .

l\iliE!ii;r.!t:;1~::;:r;••:);::::::• : : :••:: : •• ••=•::::::• :••

Wausaukee Fish and Game Clnb, Amberg, Wis ..................................... .

~!:l~l:g~~~~:': .:".": ~~:::::: :::::: ::: ::: ::: :::::::: :: : :::::::: :: :::·:

1~;\1Ia!i!1~
Von Behr trout:
Troutdale fish farm, Mammoth Spring, Ark............. .
Connecticut Fish Commission............................
Minnesota Fish Commission ................. _. . . . . . . . . . . .
Vermont Fish Commission...............................
Wyoming Fish Commission..............................

i;:!~

5,000
20,000
20, 000
20,000
15,000

200
250
1,000
500
500
1,594
442
320
1,500
500
500
500
500
1,000
1,000
], 500
1,500
500
492
500
600
1,000
1,000
500
225
300
200
225
450
1,586
300
2,000
5,000
895

.. ......... ... ........... .
... . ...... . ... . .. .. ...... •
................ ......... .
. ............ . ........... .
.................... ..... .

i~;f{t-Fe~nir.~ie
~~~· F;i;~~.·c~i~:: ::: ::::: :: :::: :: ....... ~~·- ~~~. : : : ::::::: ::::
Black L ake in Summit County, Colo...................... . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Denslow Brook in Fairfield County, Conn................ . . . . . . . . . . . . . . . . . . . . . . . . . . . .
0

......... 450
1,000
310

~~g

~~~~ei!~~1f:;t~~~~§~!3}1lc;n~t;ci: ::::::::::::::::." :::::::::::::: ::::::::::::::
Applicants in Ilidiana . ... . . . .. . . . . ... . . . .. . . . ...... .. .. . . ... . . . . . . . . . . . . . . . . . . . . . . . . .

500

t\:iiHfFi!leFi:?i~Ji~i~:F;~:.:::::::::::::::::: :::::::::::::: :::::::::::::: J~g

Applicants in Iowa ...... .......... ..... ..... . ........... . . . . . . . . . .. . . . . . .. . .. . . . . . . . .

i,r°~:::::::::::::::::::::: :::::::::::::: ::::::::::::::

400

~~g

Big Tunk Ponf!~!~~lls~o;th,"
Phillips Pond near Phillips Poncl Station, Me............ . . . . . . . . . . . . . . . . . . . . . . . . . . . .

3,
2,000

:;;!gp~!J~!;Eiitrfe°a.ub1:i~: ::: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :

!: ~~g

iEt§:~iJitl¥I'tF:
::~i
1~1»~:irtri?ii.if:~f>:::: :••:: • :: •:: : : : ) : ::); ~:m
0
::;::;;;;;::;:;;:;: :::::: •: •:• :•::

: :;

l;f1p~~dS:e!t£~:f~n~~~~s~~~~'. -~~:::::: ::::::::::::: :::: :: : :::::::: :: :::: :::::::
North Branch Tobacco River n ear Hatton, Mich...... ... . . .. . . . . . . . . . . . . . . . . . . . ......
Centennial Mill and Pokagan Creek noar Lagrange, Mich . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Big Blaok Creek in Muskegon County, Mich............. ... . .. . . . .. . .. . . . .. . .. ......
Big Bear Creek in Mnskegon County, Mich.............. ...... . ..... . . . .. . . .. .......
Little Bear Creek in M uslregon County, Mich............ . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Pere Marquette River in Newaygo County, Mich...................... . .. ..... .... ..
Little Manistee River in Newaygo County, Mich ... ...... ... _......... . . . . . . . . . . . . . . .
'i_roofed Creely~\r. Coldwater, Mich .. .. _................ . . . . . . . . . . . . . . . . . . . . . . . . . . . .

~~g

2,000
722
500
400
100
1,000
500
~~g

sillf ~<;:t!;c~~ek~~~~aR~~~ili~; N.·Y:: :: ::: : :: ::::: ::: ::: ::: ::: ::: :: :: : :: ::::: :::::: :
tb~~lit\l~et~:et:e~~io:~o~i~~fl'f:.~.:::::::::::::::::: ::::::::::::::: :::::: : ::::::

lJi1~~~rit~~~iaI::z:t~~:: : : : : : : : : : : : ::::::::::::::
Lackawaxen River in Wayne County, Pa................ . . . . . . . . . . . . . . . . . . . . . . . . . . . .

200

],

~~g

~gg
500

7
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T
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tails of dist1·ibiition, 1893-94-Continued.
i po ition.

Egg~.

Fry.

.A.dultsand
yearlings.

500
1,000

85
1,000
300
800

1,400
300

1,200
1,300
2,000
2,000
500

500
1, 800
800
000

.......... . ...... .................
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Details of distribution, 1893-94-Continued.
Disposition.

Eggs.

Fry.

.A.clults and
yearlings.

Brook trout-Continued.
Star Lake near Wingleton, Mich ....................................... ... ......... ..
Middle Branch of Tobacco River near Farwell, Mich ................ ... ........... ..
Willow Creek n ear Farwell, Mich .................................................. ..
Indian Lake n ear D owagiac, Mich ........ . ............. .... ........... . ............ .
Kesby Brook near Milford, Mich ...... ...................... ................. ....... .
Glenwoocl Lake near .Jefferson City, Mont ............................. . ....... .. ... .
Buffalo and Travis creeks u ear Helena, Mont ...................................... ..
Applicants in Montana . ....................... ..... ..................... .......... ..
Nebraska ................... .. ..... ..... ...................... .. ..... .
Merrimac River near Hudson, N . H ............ . ...................... ......... .... ..
~~~~~:;ittv~;~re~:s!~~a;,tN~J!;::::: ::::::: ::::::: :::::: :: :::::: :::: :: :: :::: ::

i!l£~i!iiif?niliir:::•~······: • •: .: · ·:· · · · · :··:· ·: • • •

Bridgewater Stream near Bridgewater, N. Y ............. . .......... ............... ..
B eaver Meadow Creek n ear Cutting, N. Y .......................................... ..
Little Broken Straw Creek n ear Clymer, N. Y ...................................... ..
Unadilla River near West Winfield, N. Y .............................. .. .............
Little Moose Lake near Wilmurt, N. Y ..................................... . ....... ..
Oriskany Creek near Waterville, N. Y ........................ .... .................. ..

i£fiiE~:E~1l~fiJf

~i•••••••:::::::::
• )::;
••• ::•
~~fil 8:ee:l:;::::::;;fi~ 2!~i!~: ~!:::::::
::::: :•••••
:::: ::••••••
:::::::: ::
:: :: ::•:::::

Lee Creek near Herrick Center, Pa .................................................. .
McGonegal Creek n ear H errick Center, Pa .......................................... .
Patt«•rson Creek n ear Herri ck Center, Pa .................... ... ..................... .

~~,!ircrr:~t ::::; ::;;ti~ 8:~i:;: i:::::::::::::: :::::: :::::::::::::: ::::::::::::::
~:~~~~n6:e~ke:~eR~::i~tc!n~:~.tp~ ~~::::: : :::::::::: : : : : : : : : : : : : : : : : : : : : : : : : : : : :
Dunns Creek near H errick Center, Pa ............................................. ..
J'obnson Creek near Pleasant Mount, Pa .......................... . .......... . ...... .

p~-:::::::::::: :::::::::::::: :::::::::::::: ::::::::::::::

t?t~i~cc~~!inn!!:JI!;:i~~~~
Doth am Pond near Hartford, 'Vt ..................................................... .

fIfiif~j!f~:J.1;~;r;J1;;;:;:;;t;; •t•••u;;·

2,000
800
1,000
300
100
500
500
500
250
400
500
1,000
900
200
425
800
500
500
500
800
1,000
500
090
500
500
200
200
200
200
200
200
200
200
200
200
200
200
200
500
500
GOO

1,000
500
69

·•••••••!;:;;•

800
1,000
500
1,000
4,500

J3ear Creek near Rice Lake, Wis ...................................... ... .. ... ..... ..
Shoshone Creek in Yellowstone National Park, Wyo ............................. .. .
Yellow-finned trout:
700
Lower Evergreen Lake near Leadville, Colo ............ ....... ........ . . .. ...... .... .
Lake trout:
Connecticut Fish Commission............................
100,000 ......................... .
Massachusetts Fish Commission........................ .
100, 000 ............ ............. .
Minnesota Fish Commission.............................
100,000 ...... ........ .. -. -...... .
100,000 .............. ........... .
N ebraska Fish Commission..............................
New York Fish Commission.......... ....... ....... .....
300,000 ......................... .
Utah Fish Commission..... ..............................
100,000 ......................... .
Vermont Fish Commission.............................. .
300,000 ......................... .
25,000
Green Lake in Hancock County, Me ................................... .
2,000
Pretty L ake near Kalamazoo, Mich ....................... ...... ....... .
29, 000
Lake Huron off North Point, Mich ........... ,. .......... .......... .. ..
38,000
Sugar Island, Mich . ........... ......... . ............. .
100,000
Lake Superior near Fishermans Home, Mich ............ ... ........... .
100,000
100,000
100,000
100,000
200,000
Washington Harbor, Mich .......... .. ............ .
40,000
Lester Park, Minn ................... .. ........... .
200,000
Two Harbors, Minn .............. . .. .. ............ .
200,000
Beaver Bay, Minn .................. ...... ....... ..
200,000
Grand Marcus, Minn ............. .............. .. .
50, 000
Poplar River, Minn ................. . ............. .
400,000
100,000
20,000
100, 000
100,000
50,000
77,000
29,000
Lake Ontario off Cupe Vincent, N. Y ...................... ........ -- -- ..

:U~tfia;t~~~~~~~:::::::::::::::: ::::::::::::::
~:::ii~y~J~~h:::: ~:::::::::::::: ::::::::::::::

:;!;lrifif~~rr~:::::::::::::::::::::::::::::~

~!:'i!!:1:!~:~l:jf:

~t·•:: :• • ;:•:•;•

! ••••• •: •• :::.:

,2

Llt. 'I NEH. OF FISH AND FISHERIES.

1 di
i p

ition.

tribtition, 1893-94-Continued.
Eggs.

Fry.

Adults and
yearlings.

500,000
500,000
1,000,000
2,000,000
1,000, 000
1,000,000
200,000
500,000
500,000
500,000
200,000
1,886, 000
1,667,000
1,647,000
JOO, 000
2,500,000
2,500,000
500, 000
500,000
500,000
J:J,6'>0, 000 ······•·····
2,500,000
10,800, 000 ..... - . - · · • ·
s. -100. ooo
15, :100, 000 ..•. - - • •• • ••

I· .......... .
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Details of distribution, 1893-94-Continued.
Disposition.

Eggs.

Pike perch-Continued.
Lake Erie on Port Clinton Reef, Ohio.....................
Ballast Island R eef, Ohio...................
Middle Basfl Island Reef, Ohio . . . . . . . . . . . . .
Peach Point Reef, Ohio . . . . . . . . . . . . . . . . . . . .
North Bass I sland Reef, Ohio..............
Ohio l!'ish Commi ssion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. ... . . . . . . . ...
... . . . . . . . . . . .
.... . . . . . .. .. .
.. ... . . ..... ..
. ........ .. . . .
... . . . . . . .. . . .

Fry.

13,200,000
21,600,000
26, 700, 000
15,000, 000
7,500,000
18, 900, 000

Adultfl and
yearlings.
........... .
...... ..... .
...........•
........... .
... . ...•.•.•
...........•

if*rig:ii!fgt:!?:::::::::::::::::::::::: ::::::::::: : m: m::::::•:::::

Pilce~ake Superior near Port ·wing, Wis..................... ....... •......

S, 000, 000 .....••.....

Jackson River near Cedar Creek, Va ................................................ .
100
Yellow perch:
Lake Erio on Put.in-Bay Island Reef, Ohio.............. . . . . . . . . . . . . . .
70,000 ••••••••.•..
Applicants in District of Columbia...................... ... . . . . . . .. . . . . .. .. . . . . .. . . .
63

~1i1:~~i:~i~\i~~{f~t~\::::: :: ::: ;: i)::::: :: :::<:

Black bass:

Pennsylvania . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

x~t1?c~~1:1~ 11!t~:f
~~'. ~~::::::::::: ::::::::::::::::: :::::::::::::: ::::::::::::::
.Arkansas ............................................ ... .............. .
District of Columbia .................. .. ............... .. ............ .

:.!!!~:~!i!i~It;!I!)i;);;;;;))i! :I(::;;::• \::;!::I•:

\i\llii~~fi t~:.:;l;•II'.)\;;::I::::: : •• ;::;;;;;; •:;·

~jft~t~l\~)£i1;?~~~~~~;~~:::::
J!;~i~ji ~~f::::::: -::::::::::{/{i::: ::::::::::~::::~:::::::: :::
•i•••••••••i•• ;;;;;;:;;:;;••

:!

Applicants in Iowa ..................................... - .... - · · · - -- . · - · · · · · · · · · · · · · -

~~~

Lake Reba near Richmood,Ky .. . .......................... .... .. ...... ............ .
Clark County Fishinf Club, Win ·bester, Ky . ....................................... .

iiiilf~irt~:.if¼ji;~y!!!/
: .; ;:;: •• •:: ; ;: ; ; • •:;:;:; :;: ••
: ~~:::::::::::::::::::: ::::::::::::::::::::::::::::
Clarkston Lake near J!;lizabethtown, Ry .............•............................ -..

Ii:lllrift~{f!ef

Caney Creek u ear Spring Creek Station, Ky ........................•.................

iitlll!!!ty

1
il ::;:;;;;;\;:: :;;://i:: ·11 i. •II;: •ii1:1:i

Knob Licl, Creek near ,Tnn ction City, Ky . . ............... . ........... - .... - - - ·······

x1;1\~~~ts\~DK!~Fuc'f1?~~~: -~~ :: :::: _.:::::: :.- :::: :: :::::: ::: ::::: :::::: ::: ::::: :::
0

·~

50

JOO
240
100
357

200
367
197

150
50

22
50

333
95
210
50
50

400
25
87
100
100
100
75

50
25
25
100
75
50

200
G02

100
200
50
50

tiO
50

50
50

100
150

100
75

50
75
75
100
75
50

200
75
200
50
200

450
300
340
]50
75
1,852
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Details of distribution, 1893- 94- Continue<l.
Disposition.

Eggs.

Fry.

Adults and
yearlings.

Black bass-Continued.

l?i~fttK~l~;i:::~~:ii~; ~:ci:::::::::::::::: ::::::::::::::::::::::::::::
~!!~~!~~ i\::~ ~~!~
tm~:~!tl~Etif!~1~~~i¥a~~~:: : : : : : : : : : ::::::::::::::::::::::::::::
i:ifi~m~~;:i:~;~i~~~~~~~~::::::::::::::::::::::: ::::::::::::::::::::·::::::::
i~e~r~{~~'. .~~:::::::::::::::::::: : : : : : : : : : : : : : : : : : : : : : : : : : : : :

Lake ·View near Ne,ada, Mo .................. .. ................................... . .

ri~ifc~S~ei':ikM1::o~~tr.s_~~ ?~~~~~-:::·:::: :::::: :::: :: :::: :: ::::: ::: :::: :: ::: :: :: :
&~:~:i!{~\fr~~~ ~::; J:i~t:t~t ~: f::::::::::::::::::: :::::::::::::: ::::::::::~:::
1

iitYtt;fi1~ffel~~r~;f{\::[:[;\\::::::1 :::: ::: :: :• ::• •••••::•:i:::

Pond on Sandy Creek near Henderson, N. C . .................... . ........... .... . . .. .
Ten Mile Pond near Flat Rock, N. C .......................................... ...... .
I~tff~a:/;'~;~~I?c!~~Ifi~: .~.-.~.::: ::::::::::::::::: : : :::: :: : :: :: :: : ::::::: :: :: :::
Stone Lake near Morth Bend, Ohio .. ........... .... ................ ... . ......... .... .
City reservoir near Bellevue, Ohio . . .... . ............................. .. ....... ..... .
Middle Fork of Little Beaver River n ear New Lisbon,
Ohio .... . ...... ..... . .. ... ...... . ............ ............. .. .. ....... . ......... ... .
Bass Lak e n ear Chardon, Ohio ............................. ... ... . ........... ...... .
Tinkers Creek near Bedford, Ohio ......................................... .. ... ..... .
Cuyaho~a River near Shalers-yille, Ohio ..... : .. : ..... ·: ..........•.............. ..... .
Lake tributary to Cuyahoga River near Shalersville, Oh10 ........... .. ..... . ...... ... .
Wills Creek near Coshocton, Ohio ...... . .... ........................................ .
Xenia Water Company Reservoir, Xenia, Ohio ........................... . .. . .. .. . . .
Applicants in Ohio ......................................................... ..... .. .. .
Beaver River

~:~gB~~;e;:1!,~ii;;i>~:::: :: :::::: :::::::: :: ::::::: :: :: ::: ::::::::: :::::

l;~~~::~¥~li1~f;{~~~~~~~.t.~~~~~: ~~:::::::::::::: ::::::::::::::::::::::::::::

!ili!fii~gs/\\UI'
.
\}
'
.
'
.
'
.
)
\
!j!ii!~{:!~i~!:::Fa:!t~!~;::~::::::::::::::::::: ::::::::::::::::::::::::::::
!'.ll!!\'.'.!'.\

New River anct tributanes near H elenwood, T enn ................. . ................ .

iftjlil¥~i1J;,~i:I~2::it;::?:~ : : : : : : : :t:::::::::

Austin iod and Gun Club, Austin, Tex ...........................................•.
Applicants in Texas .. .... .................•.........•.. . ............. . ......... .•...
i\i~;i!1n!1f~e~e!!a;~::mi~·-J'"a~: :::::::: :::::::: :: : ::: : : : :::::: :::: :: : : ::: :: ::: :::: ::
Fallin g River and Seneca Creek near Lynchburg, Va . ........ ... ................... .

i!::::::::::::::: ::: ::: ::: ::: :::::::: ::: :::::::::::

g~~~is~!~vru::ra~~~d:J;i::,·
Rappahannoc~ Riv1Jr n ear Fredericksburg, Va ...................................... .

#.1
:fE\:::\\i\\::::t /:: :•:• • • t:::•::::::
i~~fi~1:1:~:~E:~i::~7:.\~::::::::::::::::::: :::::::::::::: :::::_
:::::::::

f ~~i~l}1ff

Gauley River near Camden on Gauley, W. Va ...... . ... .. ....... ...... ............. .
Applican ts in West Virginia. . ... ............................... .. . ..... ...•.. . . ......
Gibbon River in Y ellowstone National Park, Wyo . ... .. . ...... ..................... .
Rock bass:
······ ·· ···•· · · ··· · ·········
Oxford L ake i:ear Anniston, Ala. .... ... . ......... ... .... . .......................... .
Applicants in

f~~~~:S::::::::::::::::: :::: ::::::: :::::: :::::::::::::: :::::: ::::::::

230
30
30
100
100
100
30
30
130
100
220
30
300
245
100
100
460
50
100
100
100
100
100
50

100
590
125
100
100
100
75
75
75
IOU
100
1,425
50

200
100
300
50
130
]00
30
100
100

386
200
100
400
100
50

170
15
50
50

50
30
100
587
200
200
100
100
100
199
100

480
50

50
150
125
175
149
1,000
50

250
100
150

1,100
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Details of distribution, 1893-94-Continued.
Disposition.

Eggs.

Fry.

.A.dultsand
yearlings.

Rock bass-Continued.

;_~;;~;:;:cii!??::::::• ••:.: : • • •••: •• • • • • :.:•i•:: ••••:: •:::.:
rii:~s~~~~~~?::::::::::::::::::::::::::: : : : : : : : : : : : : : : : : : : : : : : : : : : : :

~:~:L~~~litx :::::: :::: :::::: ::: :: :::::: ::: ::::: ::: :::: :: ::::::::
N~b~~st~~~: ::::::::: :::::: :::::: :: :::::: :: :::::::::::::: ::::::::: :: :::

~!tix~!~R~;:;
Applicants in

kif:!J!~l::::::::::::: :::::::::::::: :::: ::: :::: :::::::::: ::::::: :::::::
8

t~(1:.~!n!!v~l\~~fi;)JtU~l:::•:::::t•: ••:+:t:1
\++

Sinnemahomini; River near Clearfield, Pa ........................................... .
.Applicants in ::;outh Carolina ....................................................... .
Tarra Blanco Creek near Amarillo, Tex ............................................. .

i~i :~:;i~r~:iitt~~~~i!~~.~~~~~::::::::::::::::::::::::::::::::::::::::::::::::

Cove Creek near ·wytheville, Va .................................................... .
Applicants in Tennessee ............................................................ .
Warmouth bass.Applicants in Illinois ...•.....•.•....................................................
Fox River near St. Charles, Ill. ........................... ........................... .

ii1~~:~!~~f
:~i;\
L~:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
•
:
:
•
:
:
:
•
:
:
:
•
•
:
:
•
:
•
8ft~tc~~:k
I::::::::::::::
~j;~eo~f!~fn~1i~a:: ~~":-~::::::::::::::::::: : : : : : : : : : : : : : :

[t:~1£:i,e: ~::: ~~~!iwi~\r~: t;~~~-::::::::::::::::::: :::::::::::::: ::::::::::::::
Maquoketa River near Manchester, Iowa ........................................... .
Lake View n ear Lawrence, Kans ...... . .•............................................

~i\~~Yifi:~Jf!~W~~:~r::::·: : ·:·::::::::·::::::: ::::::::::::::::::::::::::::
Patuxent River n ar J,anrel, Md ............................................ .. ...... .
.Applicants in

Orappie:

~~i~'l~-~~~~~~~~:::::: :::::::: :::::::: :: ::::: :::: :: ::::: ::: :::: :: :::: ::::

500
725
GOO
30
1,000
800
500
1,000
200
GiO

uoo
300

2,975
100
400
500
1,000
300
900
200
600
200

2, G61
300
600

100
50
525
75 ·
5ll
50
104
150
100
150
75
100

75
69

75
90
38
50

Texas .•...•....•.... . ..................•..............................

235

iig~~in~~'
- ~~::::.: :::::: :.":: :: ::::::::: :::: ::: :::: ::::·:::::::: :: :::
Geneva, Ill ............................. . ...... . ..................... .

217
145
40
81
40
41<3
2,350
375
150
175
50
275

Fox River near

:i,~gr~;:~i;i~{~:~t::t
• :•: ::••: : : : : •:••:•: •: :•: : ::• • •: .:
i~~~:::::::::::::::::::::: :::::::::::::: ::::::::::::::

~~~cL~i~i;e~~dJt~;~~; L~k~;

ti:It~~,~~r~;~rt~;~~:i~:i:)• : •: •:•••: :: ••:••:•••••):::::::i

Iowa Ri ver near Chester, Iowa ................•...................................•..

?_i~~-'-~~~~:::: :: :: :::::: :: :: :::::: ::::::::: ::::: :::::::::

li~~fc~it!t:1it!~~~~-t~~~
Nolin River near Hod~~nville, Ky .................................................. .
Clarkston Lake near El1zabetbtown, Ky ............................................ .

i;: -~-~:::::::::::::::::::: :::::::::::::: ::::::::::::::

0

~j~Ycli9t;eJr~:t~!~~~WfA;~
Caney Creek near Spring 9rcekStation, Ky ......................................... .

400

25
25
474

150
100

75
75

!i~~Jf;::11\,i~\~i;{lt::::::: ::::~:::::::::: ::::: :::::::::::: :::::::::
itfitfJi(gIJ?!@{l[~i/:<:/ :·i:•: :::::::::::::: •:i::;::)::

75
100
75
75
50
250
75
75

fE,tg~!!!~1~~fI:'f~j~,:••:: •••: ••••::: :::::::•:::: •: ••:: •••::::••

15
25
25
25
400
6
300

Otter Creek near Cerulean Springs, Ky .............. ... .............. . ............. .
Reservoir near Winchester, Ky ............. .... .................... ...... .......... .
Middleboro, Ky . .. ....... . ................ . .......................... .

Applicants in Missouri ..••...•......................................................

100
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Details of distribution, 1893-94-Continued.
Disposition.

E ggs.

Adults and
yearlings.

Fry.

Crappie-Continued.

·f tl~~~!n6~~~k~~1;;~:~ty ii~~; N: i::::::::::::::::: ·~·~: :::::::::::::: ::::::::::::::
0
!f!d:~~g~:k
:~~; n~~db~~k~: P~::::::::::::::::::::::: :::::::::::::: ::::::::::::::
French Creek n ear Phrenixville, Pa ....... . ............................. . ... ........ .

100
50
40
17
50
20
515
50

tl~11~~1;xeE~s~:: : ~~~~:: : ~:: : : ~:: : ~:: : :::::::::::::::::::::::::::

Sunfish:

~:ili~;~:t~
~s~J:i~~~~~?.·.~~~~:::::::::::::::::::: :::::::::::::::::::::::::::::::
Pine Lake near Laporte, Ind ............................................... ......... .

50
50
20
50

Applicants in Ohio .................................. . .... ,. ....... .. . ............... .

God:

Vineyard Sound off the Massachusetts coast .......... , .. . . . . . . . . . . . . . .
Massachusetts Bay off Gloucester Harbor, Mass.. . . . . . . . . . . . . . . . . . . . . .
Haddock:
Massachusetts Bay off Gloucester Harbor, Mass ................... ·.....
Fla(fi,Bh:
Vineyard Sound off the Massachusetts coast............. . . . . . . . . . . . . . .
Lobster:
Vineyard Sound off the Massachusetts coast............. . . . . . . . . . . . . . .
Massachusetts Bay off Gloucester Harbor, Mass.......... . . . . . . . . . . . . . .
Total. ..................•..•...........................

24, 123, ooo

1, 254, 000
24, 617, 000
19, 500
1, 795, 000
69, 066, 000
9, 332, 000

I

424, 320, 500

.1, 867,043

Resume by States and Territories of the distribution and assignment of fish and fis h eggs.
State or Territory.

Species.

Eggs.

Adults aml
yearlings.

Fry.

Alabama .................... Carp......................................................
575
Goldfish........................ ...... ...... ... ....... ....
48
Rainbow trout.................. . . . . . . . . . . . . . . . . . .. . . . . . . .
975
Black bass...................... . . . . . . ... . . . . . . . . .. . . . . . . .
340
Rock bass . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
250
Arkansas.................... Carp............................ . . . . . . . . . . . . . . . . . . . . . . . . . .
011
Tench.......................... ....... ..... ........ ......
500
Goldfish . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
124
Golden ide....... .. . . . . . . . ... . .. . . . . . . .... .. . . . . . . . . . . . . . .
100
, Rainbow trout........ .... .. ....
J.7, 000 . . . • . . . • . . • • • .
10,900
Von .Be]1r trout . . . . . . . . . . . . . . . . .
5, 000 .......••......••.•. - • • • · •

~f~gtt~~~~::::::::::::::::::::: ..... ~~~~~~. :::::::::::::: ......... ioo
1

~~

California .................... ~~~:.~~~~.:::::::::::::::::::::: :::::::::::: :: : :::::::::::
l,
Qninnat s almon................. 7,500,000
438,500 ...•.• · · · · · ·
Silver salmon. . . . . . . . . . . . . . . . . . . . .. . .. . . . . . .
280, 000 .......... · ·
Steel bead trout . . . . . . . . . . . . . . . . .
50, 000
308, 500 ........ . · · ·

~~1!b~~!:1o!\~~~:: :: : : :: : ::: : :: . .... ~~,.~~~. : :: : :: : : : :: ::: ...... ·5.-400
Colorado ..... ................

g~Iafi~h:::::::::::::::::::::::: :::::::::::: ::::::::::::::

~

Golden ide...................... . . . . . . . . . . . . . . . . . . . . . . . . . .
Loeb L even trout............... ... . . .... . .. . . . .... . . . . . . .

125
14,500

t~t~hrtf~i~t:::: :: ::~:~: ::: :: ::: : : : ::: : :: .. ..... ~~·-

Connecticut .................

~~~ .

~~J:;.~~t!:1
i:~~t:: :::: ::::::: :::::: :::::: :: ::::::23,:: 000
::: :
Brook trout........... .... ..... . . . . . . . . . . . . .
g~mi~h :::::::::::::::::::::::: :::::::::::: ::::: :::::::::
Shad.......................... .. . . . . . . . . . . . .

3, 044,

1,

10

!~~

~ii

•
26, 200

3~i

ooo ....... .... ·

t!~adl~iikse~~i~~~:::::: ::::::: ..... ~~·.~~~. ::::::: :: :: ::: ······

~~·.~~~-

···iioo

1,m

;~io:i~tnt~~~::::::::::::::::: .....
:::::::::: ::::
Lake trout. ..... ................
100, 000 . ... .. .... ........... . - - · ·
Delaware ............... . ....

~rK:~:~~: : : : ::: : :~:: :: : : ::~~~~~~~: : : : :::: ::. . :.. .!()

i~~tb~i"s~'3· :::: :: : :: : : :: : : : ::: :: ~ :::: :: :::: :: .... ~: '.~~·- ~~~- · · · · · · · · ·500

District of Columbia ........ !~::t:t~~~:::::::~:~:::::::: :::::::::::: ::::::::::::::

~:

~i
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Re8ume of the di8tribution and a88ignrnent of fish and fish eggs-Continued.
State or Territory.

Species.

Eggs.

Fry.

Adults and
yearlings.

District of Columbia ........ . Golden ide...... ...... .......... . .. . .. ...... ... .. . .. ... .. .
Golden tench...... ...... ....... . . . . . . . . . . . . . . . . . . . . . . . . . .
Shad.......... ........ . . . . . . . . . . . . . . . . . . . . . .
469, 000
Rainbow trout. .. ............... . ... .. ...... ... . .. . . . . . . . .
Yellowperch.. . ............ .... ............ ..............
Black bass................................................
Florida ..... . ............... . Carp . ........................... ... . . . ...... ... . . . . .. .. .. .
Goldfish ................ ! ... ... ............... ............
Golden ide.... . . . .. . . . . . . . . .. . . . . .. . .. ...... . ... . . . . . . . . . .
Georgia .................... .

Illinois ...••..•.•••..•.......

97
63
357
364
74
50

. . . . . . . . . . . . . . . . . . . . . .. . ..
150
. .. .. . .... ..
2, 417, 000 .•...••.....
. ........... ..............
200
... . .. ...... . . . .. . . ..... . .
567

f;itet;~!tti;ii::::::
:::::: :::: :: :::: :::::: :: ::::: ::::::: ::
Carp . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .. . . . . . . . . . . . . . . . . . .

1

•

~~g
60

g;r;:e~:ct~~\:::::::::::::::: :::::::::::::::::::::::::: 2, m

Golden ide..... .... . .. . . . . ..... ... ... ......
Golden tench.. . .. .. ............. ...... ... . . .
Rainbow trout............. . ............... .
Black bass. .... .............................
Rock bass ...... ...... ... . . .. . . . ...... ......
Warmouth bass ..................... ,.. ......
Indiana .............•.•......

50

Ji;,~;::;;;::::;:~:);::): ):;:::;:~ :/?? -----Ti5
Goldfm ide ...... . . . . . . . . . . . . . . ..
Shad. . . . . . . . . . . . . . . . . . . . . . . . . . . .
Rainbowtrout....... . ......... .
Black bass. . . . . . . .. . . .. . . . . . . . . .

Idaho .....•.......•• . ........

91
1, ooo, ooo

. . . . . . . . ......
. .. .. .. . ... . . .
..............
. .............
. . . . . . . ..... ..
......•.......

~;~rf:~~~tfi;h: ::::::::: :::::::: :::::: :::::: :::::: ::::::::
Carp . . . . . . . . . . . . . . . . . . . . . . . . . . .
Goldfish . . . . . . . . . . . . . . . . . . . . . . . .
Goldentench....................
Golden ide.. .. . . . . . . . . . . . . . . . . . .
Loch Leven trout...............

... . . . ... . ..
...... ......
............
... . .. .... ..
.... .. ......

. . . . . . . .. . . . ..
. . . .. . . . . . . . . .
..............
. . . .. . . .... . ..
. . . . . . . . ......

37
6
725

802
30
150

1
, ~~~

90
127
12
25

2,300

i~}~{1(\\\\\\\ (([t \~:;;:~ : : :}~
~it~:~~;~:::::::::::::::::::::::::::::::::::::::::::

Indian Territory ..•••........ Carp........................................ ..............

&~fcftfsi;:::::::::::::::::::::::: :::::::::::: ::::::::::::::

Iowa .................... . ... .

li~~;~~~t.~~~:: : ·:·: : : :: ::::: ::::: ::::::::::: ::::

Tench.......................... .. ........................
Goldfish........................ ...... ...... . .. .. .. .......
Golden tench................... . ..... ... ... . . . . . .. .......

•~i~

2

575
1 1
•

g~

J:jfi
165

210
2

f~:~E\~~~~::::: :::: :::::::::::::::::::: :::::::::::::: ~: I~g
i:Tu1!ii:~~:::: ::::::: :::::: :: ::::::::::::::::::: ::: iii
1
'

Kansas .•••...••.•••••...•...

~!!i~t:::: ::::::::::::::::::: :: :::::: :::::: ::: :: :::::::::

~ig

t 100
~it

il~i{1:¥~~\:::::::::::::::: :::::::::::: ::::::::::::::

9

Tench . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Goldfish . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . .
Golden ide...... ...... .... .. . ... ...... ....... .............

Kentucky ...................

I,

~~~.~ ~~.t~~~:::::::::::::::::: :::::::::::: ::::::::::::::

Rock bass .... .. ...... .... .. . . . . ... . . . . ... . . . . . . . ... . .. . . .
Warmouth bass.............. .. ...... ...... ... ...........
Crappie... ... ..... ..................................... . ..

192
8

':ig
800

100
499

!i:~t!~t::::::::::::::::: :::::::::::::::~:::::::::~
i~&1r:e:_~~:: :::::: :::::::::~ :::::::::: : ::::~·:~~~~~~~: ..... ··~:;ii
l, ~:

Rainbowtrout . ............. . .. . ............ ..............
Von Behr trout- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . .

1,150
300

Rock bass . . .. .. . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . • . . •

500
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Resume of the distribution and assignment of fish and fish eggs-Continued,
State or Territory.

Species .

-------- -----·-------·-- - -.A.dult1:1and
Eggs.
Fry.
yearlings.

Kentucky . . . . . . . . . . . . . . • • • . . W armouth bass . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Crappie..................................................
Loui siana . . . . . . . . . . . . . . . . . . . Carp...................... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Goldfish........................ . .. . . . . . . . . . . . . . . . . . . . . . . .
Golden ide...................... . . . . . . . . . . . . . . . . . . . . . . . . . .
Black bass..................... . . . . . . . . . . . . . . . . . . . . . . . . . . .
Maine ......... ·. ... . . . . . . . . . . Carp. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Goldfish..................................................
Atlantic salmon..........................................
Landlocked salmon.............
10, 000
6, 000
Loch Lev en trout............... . . . . . . . . . . . . . . . . . . . . . . . . . .
Rainbow trout.................. . . . . . . . . . . . .
500
Von Behr trout................. ...... ...... .. .. .. . . . .. ...
Brook trout..................... . . . . . . . . . . . . . . . . ... . . . . . . .
Lake trout...................... . . . . . . . . . . . .
25,000
Maryland .................... Carp............................ ....... ... . . . ..... ..... .. .
Tench............................. . ................ . . ....
Goldfish . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Golden ide...................... . . . . . . . . . . . . . . . . . . . . . . . .. .
Golden tench . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . .

~=~.

i~~ii~~k~a.
·;~i~~~::: ~::::::::: .... ~~~·.2,500
Rainbow trout..................

Von Behr trout............. ... .......... . .
Brook trout.................................
Black bass...................... . . . . . . . .. . . .
Rock bass . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Warmouth bass................ .......... ..
Massachusetts........ . . . . . . . g~~~irsh::::::::::::::: : : : : : : : : : : : : : : : : : : : : :
Golden ide....... .. . . . . . . . . . . . . . . . . . . . . . . . . .
~~~d1:i~efr~!i~-~~:: :: :: : :::::: ...... ~·.~~~Brook trout . . . . . . . . . . . . . . . . . . . .
10, 000
Lake trout... . ..................
100. 000
Black bass ............................. ·_.. ..
Warmouthbass... ... . . . . .. .. ... .... .. ......
Cod............................. . . . . . . . . . . . .
Haddock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
l!'latfish . ............... .. . . . . . . . . . . . . . . . . . . .
Michigan ...........••.......

219
l,765
190
419
100
260
30
14
235,306
130, 058
20,714
771
24.146
4; 505
36
610
60

360
24
24

t ~~g :::::::4,064
:::::

12 00
'
24,000

....... ...... .
7,000

. . . .. . . .... . ..
.... . . . . . .. . . .
....... .. .. . . .
::: : : : : : : :: : : :
... . . . . . . .. . . .
:::: :: : :::: ::: ······

118
400
330
1, 200
90

2~~
24

·i;iioo

. . . . . . . . . . •. ••
800
................•• • · • ·· · · · ·
.. .. .. . . . .. . . .
10n
.. . . . . . . . . . . . .
38
25,871,000 .•••. •... •·•
19, 500 .. - ... • · • • · ·
1,795,000 ..•• - •. -....

g{yi::::::: :::::::::: :::::::~:: ~:::::: :: :::::-.~~·: ~~~: ~~~: ···· ···.7~i
Quinnatsalmon.... . . . . .. .... ... . .. .. . . .. ...
Loch Leven trout............... . . . . . . . . . . . .

39,000 .. .... ···· ··
24, 000
3, 000

E~J:!tif~~\::::::::::::::: ::::::::::::······~ifl~f Ui~
~ts~:~\::::::::::::::::::::::::::::::::: :::~~t~·:~~~: ...... ·s:5~~
1

Minnesota ...................

Golden ide...................... . . . . . . . . . . . .
Loch Leven trout.... . . . . . . . . . . .
20, 000
Rainbow trout..................
42, 000
Von Behr trout.................
20, 000
Brook trout.....................
20,000
Lake trout......................
100, 000
V{hitefish . . . .. . . . . ... . . . . . . . . . . . .. . . . . ... . .

Mississippi. .................

... . . . . . . ... . .

25
..••••.... .... · • - • • · · • • • • •
..••.•.••.... . · • • • • • · • · • · ·
. ........ ...... · · • · · • · • · · •
. ..•.. . .....•. ·•••• • · · · · · ·
1, 537, 000 . • . - .• · · · • · •
200,000 ..•• - .• -- · ·•

g~i::~\:_::::::::: :::: :::::: :::::::::::: : : ~:~~~·:~~~: ······ · ·s~i
~~~t\~~~8:::::::::::: ::::::: ::: :::::: :::::: ::::::: :: :: :::

~~g

~;~~f~~t~~!~~)~~~~~)~~ :~~))~~~ i))))~

::m

Missouri. . . . • . • . . . . . . . . . . . . . . Sp tted c tfi h

g~~~!!ti;:::::::::::::::::::::: :::::::::::: ::::::::::::::

Rainbow trout... ..... ......... .

50,000

2,000

450

5

~~

21,570

:::::.:::: :: :: : : :: :liii;im::\i:\:;:i:;;\\i i\'.\'.~i;;\i ii\ll'.:i;!l'.:: l:I
Rainbow trout................. .
Brook trout.................... .
Lake trout... .............. .....

23,000 ...•••.•.... - .
400
20, 000 . • • • • • . • . . . • • .
205
100, 000 •••••••••••••• -• - • • • · • - - • •
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lUsmne of the distrib -ution and assignment of fish and fish eggs-Continued .
State or Territory.

Species.

Eggs.

Fry.

.Adults and
yearlings.

Nebraska.................... Rock bass . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
300
New Hampshire . . . . . . . . . . . . . Carp. . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
160
Atlantic salmon............. . . .
25, 000 ......................... .
Brook trout..................... . . . . . . . . . . . . . . .. . . . . . . . . . .
400
::Kew J ersey....... . . . . . . . . . . . Carp... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
280
Goldfish....................... . ..........................
120
Golden ide. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
15
Shad........................... . .......... ..
1,242,000 ........... .
Landlocked salmon . . . . . . . . . . . . .
5, 000 ......................... .
Rainbow trout.... . ............. . . . . . . . . . . . . . . . . . . . .. ... ..
650
Brook trout . . . . . . . . . . . . . . . . . . . .
10,000 . . . . . . . . . .. . . .
1,100
Elack b ass...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
660
N ew Mexico ................. Carp.... . ................................... . .. . ..........
484
Goldfish........................ . . . . . . . . . . . . . . . . . . . . . . . . . .
12
LochLeventrout. . ............. ............ ..............
800
Brook trout............. . ....... .... .. . .. . . . . . . .. . . . . .. . . .
1,500
:Nevada...................... Rainbow trout..................
40, 000 ......................... .
New York ................... Spotted catfish.................. . . . .. . . . . . . . . . . . . . . . . . . . . .
125
Carp . .................................. . ..................
10,355
Tench . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
4, 000
Goldfish . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
224
Golden ide.. .. . . . . . . . . . . . . ... •. . . . . .. . . . . . . . . . . . . . . . .... ..
275
Shad............................ 2, 000, ooo
6, 731, ooo ........... .
Atlantic salmon................
60, 000 ......................... .
Landlocked salmon . . . . . . . . . . . . .
55, 000 ......................... .
Rainbow trout.................. . . . ....... . . . . . .. . . .......
900
Von .Behr t-rout................. . . . . . . . . . . . . . . . . . . . . . . . . . .
1, 900
Brook trout................ . .... . . . . . . . . . . . . . . • . . . . . . . . . . .
6,015
Lake trout....... . . . . . . . . . . . . . . .
300, 000
29, 000
1, 996
Whitefish . . . . . . . . . . . . . . . . . . . . . . 6, 000, 000
3, 800, 000 ........... .
Pike p arch...................... 5,000,000
1,500,000 ......••....
Black bass...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
50
Crappie...................................................
150
North Carolina........ . . . . . . . Carp.......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1, 218
Tench . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
150
227
Goldfish . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Golden ide. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
100
Golden t en ch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
86
Shad . ...................... . .... . . . . . . . . . . . .
1, 640, 000 .........•..
Rain bow trout. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
5, 000
4, 860

U!g

ta°c\\a;sss::::::: ::: :::::::::: :: :::::: :::: :: ::::::: ::: : :::
NorthDakota ................ Carp.. . . . .. . ........................... . ....... . ..........
186
Ohio . . . . . . . . . . • . . . . . . . . . . . . . . Spotted catfish . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
25
Carp............................ ...... ...... ...... ..... ...
810
T ench . ............ . .................. . ....... . ...........
200
Goldfish........................ . . . . . . . . . . . . . . . . . . . . . . . . . .
466
Goldeu icle...................... ...... ... . . . . ... . . . . . . . . . .
166
Loch Leven trout . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
300
Rainbow trout.... . ............. . . . . . . . . . . . . . . . . . . . . . . . . . .
300
Von .Behr trout......... . .. . .... . .. . . . ... .. . . ... .. . . . . . . . .
768
Lake trout...................... . . . . . . . . . . . .
121, 000
2, 110
Whitefish . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
21, 710, 000 .....••.•...

tf~E~:,o++t :+::t ,:::,n~ :::::\ti:g

I~~~~:::::::::::::::::::::::::: :::::: :::::: ::::::: :: :: :::

Oklahoma Territory ......... Carp......................................................
Goldfi s h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Rock bass . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Oregon . . . . . . . . . . . . . . . . . . . . . . Carp. . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

510
12
100
30

~~g:i;!::~~-~~:::::: :: ::::::::: :::: ::::: ::: ...... ~~~~~~~........... 50

P ennsylvania ..•............. Carp............................ . . . . . . . .. . . . . . . . . . . . . .. . . .
Goldfi sh...................... . .................. . . . ......
Golden ide.......... . ......... . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Gold en t en ch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

720
838
115
18

i~i~~ti~ ~~1~~~;:: :: ::: ::::::: :: . .. . 3. ~g;
ggg ....'.'. '.~~~~~~. ::::::: :::::
. ... ... . .. .. .. . . .. . ..
3,000

Loch Leven trout.... . ..........
lfain bow trout.. . . . . . . . . . . . . . . . .
Von Behr trout . .......... . .....
Brook trout.....................
Lake trout......................

... . .. .... ..
. . . . . . .. . . . .
. .. . . . . . . . . .
.... ..... . ..

.. . .. . . ..... ..
. . . .. . . . . .. . ..
.. . .. . . .... . ..
. . . .. . . .... . ..

33, 153
1,300
4, 100
1, 500

Ro ck bass . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Crappie. ... . .................... ... . . . ... •. . . . . . . .• . . .. •. .

2, 200
67

i~!f{r:l~~::::::::::::::::::::::::::::::::::t ~~~: ~~~: ·········;~g
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Resnrne of the clistribution and assign-ment of fish and fish eggs- Continued.
Species .

State or Territory.

Eggs.

Fry.

- - - - - - - - - - - 1 -- - - - - - - - - - - - -1 - - - - -I- - - - --

.A.dull s and

I yea rlings.

Rhodelsland ................ Carp ........ . .................................... ........ .
Goldfish........................................... .......
South Carolina ..............

Rock bass . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
South Dakota ......... · ... ···

12

i~~~::
:::: :: :::::: :: ::: :::::: :: : .... ~~~·-~~~- ... -~·.~~~·.~~~. ···· ·····304
Goldfish........................ . . . . . . . . . . . . . . . . . . . . . . . . . .
117
l~!!b~~·i;~~i::::::::::::::::::
::::::::::::
....
~·-~~~·-~~~- ·········ioo
:Black bass... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
130
~~~K°i~;~~;t;~~t: :: :::::: ::: ::: ::: ::: :::::: ::::::::::::::

:Black.spotted trout.............
Tennessee................... Carp............................
Goldfish . . . . . . . . . . . . . . . . • • . . . . .
Golden ide. . . . . . . . . . . . . . . . . . . . . .
Golden tench . . . . . . . . . . . . . . . . . . .
Rainbow trout............ . . . . . .
Black bass .................. _...
Rock bass . . . . . . . . . . . . . . . . . . . . . .
Texas . . . . . . . .. . . . . . . . . . . . . . . Spotted catfish

.. . . . . . . . . . . . . . . . . . .... . . .
.. . . . . . . . . . . .. . . . . . . . .. . . .
. .. . . . . . . . . . . .. . . . . . . .. . . .
.... .. .... .. .... .. ... ... ..
. .. . . . . . . . . . .. . . . . . . . .. . . .
.... .. .. .... ...... ...... ..
.... .. ... ... ...... ........
. .......... _ . . . . . . . . . . . . . .

~:~h ::::::::::::~ ~ ~ ~:::: ::::::::::::::::::::::::::::::::
Goldfish . . . . . . . . . . . . . . . . . . . . . . . .
Golden ide. . . . . . . . . . . . . . . . . . . . . .
Rainbow trout..................
Black bass ................ ····-·
Rock bass . . . . . . . . . . . . . . . . . . . . . .
Warmouth bass.................

.... .. ... .. .
.. . . . . .. . . . .
...... ......
...... ... . ..
..... . ......
...... . . . . . .

.. . . . . . . . ... . .
.. .. . . . . . .. . . .
. . . . . . . . . .. . . .
....... ..... ..
... . . . . . . .. . . .
. .. ... ... .. . . .

!JOO

~'. ~i~
!JOO
6, 221

198
100
42
11, 506
1, u06

800
265

~: ~~~

318

125
442
82
800

235

g~m1t::::::::::::
:::::::::::: :::::10,000
::::::: :.............
:::::::::::::. ...........53i.
Rainbow trout..................
Vermont ..................... t:!d~ik!d·~~i~o~:: :: ::::::::: .... ~~~·- ~~~- ::::::::::: ::: ...... io; 076

u tah . . . . . . . . . . . . . . . . . . . . . . . .

Rainbow trout..................
30, 000 . - . · - · · · · · · · · · · · · · · · · i,·
000
Von Behr trout.................
20,000 ............. .
Brook trout.....................
20, 000 . . . . . . . . . . . . . .
2, 600
Lake trout......................
300, 000 . - - -- - - · · · · · · · · · · · · · · · ·.·iso
·V irginia...................... Spotted catfish ............................ . . ...... .... ... .
Carp .................... _....... . ... . . . .. . . . . ... . . . . . .. . ..
3,621
Goldfish .. .. . . . . . . . . . .. . . ....... . ... . . . ... . . . . . . . . . . . . . . . .
797
Golden ide . . . . . . . . . . . . . . . . . . . . . . . _. . . . . . . . . . . . . . . . . . . . . . . .
50
Golden tench..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
20
Shad. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
7, 772, ooo ...... . ----·
Rainbow trout._................ . . . . . . . . . . . .
10, 000
16, 398

i!l;;F::\\/: •;\:\: ::\••i•~•:••::;••:rm

: ~: :~: : : : : : : : f~j!~S\Y\\t\\ n\\\T IIYY

Rainbow trout.................. . . .. . . • . . . . . . . . . . . . . . . . . . .

Wiseon~-------------------

ii~JS~\\\\\:~~\\:~\: ::: :::i\: :):): ::
Loch Leven trout...............
Rainbow trout..................
Von :Behr trout . . . . . . . . . . . . . . . . .
:Brook trout.....................
Lake trout......................
Whitefish.......................

Wyoming ....................

. . . .. . . . . . . .
. . . .. . . .. . . .
. . . .. . . . . . . .
5,000
. . . .. . . .. . . .
. .. . . . . . . . . .

. ... . . . . . . . . . .
. . . . . . . . . .. . . .
.. .. .. .. . .. . . .
.... .. .. . .. .. .

ki~

i~

i: ~
5, 895

2,000

2, :100
2, 00

3, :JOO
300, 000 ........ .. - -

8,000, ooo

........ . -- -

~1iJ}:~~i~~~i::::::::::::::: :::::::::::: :::t:~~~·:~~~: ··--·· ~:~t~
Rainbow trout..................

55,500 ......................... .

i~!~t~!~.~~:::::: ::::::::::: ···--~~·-~~~-: :: :: :::: ::: :: ...... ·4:500
:Black bass...................... . . . .. . . .. . . . . . . . . . . .. . . . . .
250

Foreign countries.. .......... Golden t-ench . . . . .. . . .. . . . . . . . .. . . . . . . . . . .. .
Landlocked salmon.............
3, 000
Steelhead trout.................
25, 000
Loch Le"'en trout...............
25,000
Rainbow trout..................
102, 000
Von Bebr trout.................
20,000
Brook trout. . . . . . . . . . . . . . . . . . . . .
43, 000

. .. .. . . .. . .. . .
12
...................... - .. ............. . ... ........ -

........................ ..

...... ............... .... .
.. .... ................... .
......................... .
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REPORT UPON THE INQUIRY RESPECTING FOOD--FISHES AND
THE FISHING--GROUNDS.
By

RICHARD RATHBUN,

Assistant in Charge.

FUR- SEAL INVESTIGATIONS.

In accordance with a provision of the sundry civil appropriation
bill approved March 3, 1893, it was made incumbent upon the Fish
Commissioner to continue, under the direction of the Secretary of the
Treasury, the annual investigations relative to the conditions of seal life
on the Pribilof Islands, which had then been carried on during three
seasons; and the Commissioner was also charged with the conduct of
further observations respecting the life-history and pelagic habits of the
fur-seals. The first of the present series of inquiries on the Pribilof
Islands was made during the summer of 1890 by Mr. Henry W. Elliott,
a special agent of the 'freasury Department, appointed under an act of
Congress dated .April 5 of that year, which provided for a thorough
examination into the status of the fur-seal industry on the seal islands
of .Alaska, so as to make known its relative condition then as compared
with 1872. A novel and important feature of Mr. Elliott's work was
the construction of a series of maps sbowing the precise outlines of each
of the breeding and hauling grounds. In 1891, and again in 1892, in
connection with the preparation of the case of the United States for the
Paris tribunal of arbitration, Mr. J. Stanley-Brown, also acting as a
special Treasury agent, conducted corresponding observations, including
the delineation of rookery areas occupied by seals, for the convenience
of which purpose a set of base maps was prepared and lithographed.
An innovation on the part of Mr. Stanley-Brown was the photographing
of characteristic parts of each of the rookeries, in order to illustrate
graphically tbe distribution and abundance of the seals upon tbem.
The summer of 1892 was the last preceding the meeting of the Paris
tribunal, and the object in still further continuing the examinations
was to provide for maintaining a record of all subsequent changes in
the condition of the rookeries, especially under the operations of the
Paris award, which bad not, however, at that date been concluded. It
was, therefore, made a part of the mission of the steamer Albatross
to repeat the observations of Messrs. Elliott and Stanley-Brown, the
naturalist of the steamer, Mr. C. H. Townsend, who had had considerable previous experience with the matter, being specially charged with
the conduct of this work. He was stationed at the islands from July
11 to August 18, 1893, and was assisted in the photographic work by
F.R.94--6
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Mr. N. B. Miller. The delineation of the rookeries and the taking of
the photographs were all accomplished during the period when seal
life was most abundantly represented on the islands-that is to say,
when the rookeries had reached their maximum development for the
season and before the females had begun their search for food. The
views, 46 in number, were taken from the same positions as in 1892, and,
so far as the weather permitted, at corresponding dates. The observations related mainly to the abundance of seals as compared with the
previous season, the number of bachelor seals available for killing, the
effects of long-distance drives and of culling, and the results to be
expeoted from a continuance of pelagic sealing. In accordance with
the law, the report of Mr. Townsend was transmitted to the Secretary
of the Treasury.
The experience of the Albatross in previous years, as well as in 1893,
has demonstrated that the pelagic habits of the seals can not be satisfactorily studied by means of so large a vessel, if by a steamer at all,
about the only opportunities afforded for examining specimens being on
the few occasions when a sealing schooner is boarded. To obviate this
diffieulty during the season of 1894, arrangements were made before
the close of the :fiscal year to have Mr . .A.. B. Alexander accompany
one of the vessels actually engaged in pelagic sealing during the open
period in the Bering Sea-that is to say, after August 1. The importance of such an undertaking will consist in the advantages to be gained
from expert evidence in respect to several of the questions which have
given rise to controversy, such as the proportions of each sex found at a
distance from the islands, the breeding condition of the females there
taken, the feeding habits of the seals, the character of their food, etc.
OPERATIONS OF THE STEAMER ALBATROSS IN THE NORTH
PACIFIC OCEAN AND BERING SEA.

During the 8ummer of 1893 the steamer Albatross, Commander Z. L.
Tanner, U.S. N., commanding, was attached to the sealing patrol fleet
operating in the North Pacific Ocean and Bering Sea under the orders
of the Secretary of the Navy. Her instructions also provided for the
customary :fishery investigations and for those relating to the pelagic
habits of the fur-seal, as directed by Congress, which were to be carried
on to the extent permitted by the requirements of this special detail.
Through the cooperation of the senior naval officer in charge, a considerable amount of time was allotted to these inquiries, but they were
necessarily restricted to that part of Bering Sea within the limits of
possible pelagic sealing.
Leaving Port Townsend, Wash., on May 24, 1893, the Albatross followed along the cour e taken by the seal herds and the sealing fleet as
far as Unalaska, whence she proceeded by way of Bering Sea and
.Amukta Pass to Adak Island, of the Aleutian chain, arriving at the
latter place on July 1, the beginning of the :fi. cal year. The object of
visiting Adak I sland wa to learn if one of it harbor , the Bay of
Waterfalls, was being used a a rendezvous by pelagic sealers au<l.
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although no vessels were found there at the time, there were indications that it had been so utilized earlier in the season. After making
an examination of the harbor, a line of soundings was carried southeaRterly to latitude 50° 03' N., longitude 174° 30' W.,in order to ascertain if the deep submarine trough occurring to the eastward and
running approximately parallel with the trend of the Alaska Peninsula
and Aleutian Islands extended to this point. A maximum depth of
4,002 fathoms was found in latitude 50° 28' N., longitude 175° 10' W.,
and only 2,802 fathoms at the end of the line, the depression being
again crossed in 3,794 fathoms on the way back to Amukta Pass, thus
demonstrating the existence of the trough in this vicinity. The 1'eam
trawl was used in Amukta Pass, wb~nce a line of soundiugs was run to
the Pribiloflslands, which were reached on July 10. Mr. C. Il. Townsend, accompanied by Mr. N. B. Miller, wa,s at once Ia.nded to begin
upon tbe work of delineating and photographing the rookeries, as elsewhere explained, this task not being :finally completed until August 18.
Until near the end of Jnly the movements of the.Albatross were governed chiefly by patrol duty and by the necessity of rendering incidental
assistance in connection with the party on the islands, but some fishery
and hydrographic inquiries were conducted, more especially to the
northwestward of the Pribilofs. Before the close of the month, however, the investigations were taken up on a more comprehensive basis,
and they were continued systematically until September 3, although
patrol service remained a necessary adjunct of the work. The plan as
carried out provided for regular series of observing stations along
13 lines equally distant from one another and radiating from a common center located mid way between St. Paul and St. George islauds.
The length of each of these lines or radii was 225 miles, the area
covered being, therefore, circular in shape and 450 miles in diameter;
it extended a considerable distance beyond the border of the shallow
platform to the south, east, and southeast of the islands, but the bulk
of the work was done inside of the 100-fathom curve, which practically
marks the outer limit of profitable fishing-grounds.
The inquiries comprised the customary examinations respecting the
depth and temperature of the water; the character, condition, and richness of the bottom; the food-fishes of the region, their distribution,
abundance, size, quality, etc., and the additional ones relating to the
fur-seal. It was found to be impossible, however, to obtain satisfactory
results in respect to the pelagic habits of the seal, which, quickly
alarmed at the approach of any object, is especially distrustful of a
steamer under way, and the most that could be accomplished was to
record the positions of those noticed from the deck. Under the circumstances, therefore, it was not considered expedient for the ship to
deviate from the regular cour es laid out in connection with the :fishery
work, and the number of seals observed was undoubtedly much smaller
t.ban would have been the case hfld they been bunted for persistently.
Seals were seen alo11g 11 of tlle 13 rad.iatiug liues, the. most distant
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positions being from 180 to 200 miles from the Pribilof Islands in northeasterly, northwesterly, southwesterly, and southerly directions. With
respect to their feeding-grounds in August, Commander Tanner makes
the following remarks:
The 100-fathom curve from the one hundred and seventieth to the one hundred
and seventy-fourth meridian is a favorite feeding-ground, where scattered seals were
frequently observed from the decks of the vessel, a sure indication that it woulu
have been a prolific hunting-ground had we hove to and sent out boats. Next to
this region, the largest numbers were observed near the northern extremity of radial
No. V, and it soon became eviJ.ent that the August feeding-grounds were to the
westward of the meridian of the Pribilof Islands. Earlier in the season they would
doubtless have been found in greater numbers east of that meridian, where their
food, composed largely of codfish, would still abound in the shoaler waters of
eastern Bering Sea.
·

The restriction of the fishery work to a period of scarcely more than
a month's duration made it necessary to so hasten its progress that the
:fishing trials could not, in most cases, be conducted with sufficient
thoroughness to satisfactorily demonstrate the productiveness of the
different grounds examined. Notwithstanding this fact, however, the
results obtained have enabled Commander Tanner to reach certain
conclusions which it is important to note in this connection. So far
as known at present, Baird Bank and Slime Bank, in Bristol Bay,
described in previous reports, afford the only profitable cod fishing in
Bering Sea on a commercial basis, although this species has also bee11
taken to a slight extent on the Kulukak Ground and is sufiicientiy
abundant along the shores of the Aleutian Islands to supply the local
demand. With respect to other parts of the sea, Commander Tanner
makes the following statement:
Banks have been reported in various parts of Bering Sea, but we have no data at
present that would justify a fisherman in visiting them as a commercial venture. A
vessel can anchor anywhere inside of the 100-fathom line and by persistent fishing
take enough to '' fill the decks," to use a common expression, where a mess for all
hands has been caught. The same may be done in calm, smooth weather, when tbe
ship is lying dead in the water, yet the locality might be worthless commercially ;
and, in fact, such is the case over the greater portion of Bering Sea. The search for
cod in paying quantities would be confined to spots where the bottom is free from
mu<l, and a glance at the chart will show the prescribed areas where success would
be probable.
Pirst, a stretch of 60 miles or more will be observed ESE. (mag.j of St. George
Island, in from 70 to 80 fathoms, coarse sand and gravel, and fine dark sand, near tlle
100-fathom curve. Another spot having favorable indications lies about 50 miles NE.
by N. (mag.) from the island, in 40 fathoms, gray sand and rocky, and fine gray sand.
A region of considerable area, having promising features, lies from 180 to 200 miles
NE. (mag.) of St. Paul Island in from 20 to 30 fathoms, fine gray sand and shells. A
spot about 42 miles N. by W. t W. (mag.) from northeast point of St. Paul Island
has been reported as a bank, and has favorable indications, in about 40 fathoms, sand
and gravel. There are other places between the above spot and Nunivak where a
certain degree of success might be expected, although our examination did not
develop a particularly rich fauna. There is also a region near the 100-fathom curve,
in from 70 to 90 fathoms, fine gray sand and rocky bottom, lying from W. by S. to
SW. by W. (mag.) of St. Paul Island, which promises well, although the depth is
greater than fishermen are in the habit of resorting to in this region.
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The report of the fishery expert, Mr. A. B. Alexander, gives the experience of this
vessel in fishing with hand lines from the rail, bnt in considering the results it must be
remembered that the vessel was always under way, frequently drifting rapidly before
boisterous winds and heavy seas. The duration of trials never exceeded 20 minutes,
and other work was frequently arried on wh n line ft bing was impracticable;
hence some of the roost favorable localities escaped a fair trial with hook and line.
It is reasonable to suppose that the presence of cod varies with the seasons in the
shoal waters of Bering 'ea, as in other localities, and that they will be found in
greater flepths as summer approaches. The Albafross bas nev r tak n halibut in any
con iderable quantities in B ring ea, and none of lar<re size. Tb conditi ns nnde~
which trial lines lrnve be n nsed were particularly nnfavorable for the captur ofthi
,slow-biting fish. Trawl lines set on favorabl bottom near the 100-fathom line would
be an interesting experiment, from which good results might be exp ct d t follow.

Incidental to the specific objects of tho crui in B ring Sea, attention was also given, as heretofore, whenever tho opp rtunity offered, t
the requirements of navigation, in the direction of per.D cting the information relative to harbors, coa t lines, tl1e pa es betwe n the i land ,
etc. In view of the dangers attending navigation in tlti region and tlJ
limited surveys hitl1erto made there, this work can not fail to e of reat
practical benefit, especially considering the number of vc. el ;vlli h
now assemble in Bering Sea every season fo connection with the for- eal
fishery. With respect to the principal harbor, located at the ntran
to the sea, Commander Tanuer summarizes bis result a. follow, :
Great difficulty has frequently been experien etl in making rrnlaska in thick
weather in the absence of soundings, and we have from tii e to tim rnu Jin s from
the 100-fathom curve to Unalaska Bay, which wer snpplemont dafter onr <1 a,rtnr
from Unalaska by a line from Priest Rock, off Kalekhta P int, to the 110rth h atl of
Akutan, and thence to Aknn, the route usually follow d by st am rs b tw n nim: k
Pass and Unalaska. These soundings, with others we hav m::u ) in th vi inity f b
Fox Islands, will, when plotted on a chart of larg seal , greatly as ist th navj at r,
inasmuch as it will make the lead available.
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could best be assured. She reached that locality on January 4, 1894,
and remained there until March 27, the examination of the bay being
conducted by Mr. N. B. Miller, under the direction of Commander Tanner, and relating to its general fishery resources and its advantages
for oyster cultivation. Returning to the Mare Island navy-yard the
last of March, Mr. Townsend and Mr. Alexander were dispatched to
the Puget Sound region to make inquiries respecting the character
and conditions of the sea and salmon :fisheries adjaceut to the international boundary line in the interest of the joint investigation elsewhere
described. On April 11 the ship was again placed under the orders
of the Secretary of the Navy for detail to sealing patrol service during
the season of 1895, and on April 19 she reached Port To wnsend, the ·
first rendezvous of the fleet. Nearly a month was spent in this region,
such time as could be spared being given to cooperating with :M;eRsrs.
Town send and Alexander in the local inquiries above referred to.
Commander Tanner relinquished his command on May 1, being succeeded by Lieut. Commander F. J. Drake, U.S. N., and on May 17 the
Albatross proceeded north in company with the :flagship, the U.S. S.
Mohican. The course was first to Unalaska, and thence to Attu Island,
at the western end of the Aleutian chain, where Lieutenant Jacobs,
United States Revenue Marine, was landed. Returning eastward, an
outlook was maintained for the purpose of intercepting any sealing
schooners which might approach from the westward with the intention
of entering Bering Sea. Stops were made at the islands of Agattu,
Kyska, and Atka, and the fishing-grounds in their vicinity were hastily
examined. The latter part of June was occupied in patrol duty and in
conducting observations relative to the distribution and pelagic habits
of the fur-seal to the eastward and the southeastward of the Pribilof
Islands, fishing trials being also made in the same connection. The
instructions for 1895 contemplated the same combination of fishery and
sealing work that had been carried on the previous season.
During the year the Albatross had been at sea 138 days, and had
steamed 17,269 miles. The number of fishing and dredging stations
occupie<l was 223, and of hydrographic stations 259. The civilian
scientific staff consisted of Mr. C. H. Townsend, naturalist ; Mr. A. B.
Alexan.uer, fishery expert; and Mr. N. B. Mi11er, laboratory assistant.
Mention should also be made of Mr. H. C. Fas ett, the captain's clerk,
for his efficient services in preparing the charts iJJustrating the results
of the investigations.
The retirement from active service with the Fish Commission, near
the close of the fL cal year, of Commander Z. L. Tanner, U. S. N., has
been the cause of deep regret, to which the writer ventures to give
expression in this connection. Illness, following an attack of grip, made
it imprudent for him to risk the exposure or assume the arduous duties
attendant upon a northern cruise during the summer of 1894, and hence
the action taken, at his own request. Commander Tanner was first
assigned to duty with the Fish Commi sion as in charge of the tempo-

REPORT OF COMMISSIONER OF FISH AND FISHERIES.

87

rary dredging steamer Speedwell in 1879, which led to his being selected
by Professor Baird to supervise the planning and construction, first,
of the steamer Fish Hawk, and, later, of the steamer Albatross1 each of
which be commanded in succession. The exceptional advantages
afforded by these two vessels for marine inve, tigations have, through
bis energetic and appreciative cooperation, been utilized to tbe greatest
possible extent, the appliances for research have been developed and
perfected to a degree not elsewhere approached, and the results accomplished in the lines both of :fishery and of deep-sea exploration have
greatly surpassed those by any other nation. After an experience of
nrne years on the Atlantic coast, during which his work extended from
Newfoundland to South America, he was especial1y qualified to enter
the comparatively unknown region of the North Pacific Ocean and
Bering Sea, with which bis name will ever remain associated as the
earliest practical exponent of its fishing-grounds and fishery resources.
Commander ~ranner has in course of preparation an important paper
descriptive of the methods of investigation employed on board the
Albatross and of the history of their development.
JOINT INVESTIGATION OF FISHERIES IN WATERS CONTIGUOUS
TO CANADA AND THE UNITED STATES .

On December 6, 1892, an agreement was entered into between Great
Britain and the United States for the investigation, by a joint commission of two experts, of the :fisheries prosecuted in the territorial and
contiguous waters of Canada and the United States, with the object
of determining the regulations, practices, and restrictions proper to be
adopted in concert for their preservation. The provisions of this
agreement, the subjects and territory comprised within the scope of
the inquiry, and the work accomplished to the end of the fiscal year
1892-93 were explained in the last annual report. At the close of that
year the two representatives, Dr. William Wakeham on the part of
Great Britain and Mr. Richard Rathbun on the part of the United
States, were at Eastport, Me., having made a rapid reconnoissance of
the mackerel fishery northward from New York Oity. Mr. R. Venning,
of the department of marine and :fisheries of Canada, accompanied Dr.
Wakeham until July 8, and Dr. Hugh M. Smith, of the United States
Fish Commi ssion, acted in conjunction with Mr. Rathbun until July 21.
During a large part of July the Oommission was engaged in investiga,ting the mackerel in the Gulf of St. Lawrence, having the use for
that purpose of the Canadian fishery cruiser Acadia, Capt. 0. G. V.
Spain commanding, by which means all the principal fi bing centers
were visited in rapid succession, the movements and spawning habits
of the fish being studied, and many :ti hermen interrogated respecting
the abundance of the species and condition of the :fishery. Returning
again to Eastport, Me., a temporary laboratory was established there to
provide the means for studying the marine and especially the herring
:fisheries of Passamaquoddy Bay aud adjacent water . The Fish Hawk
was detailed to the region to a sist in the work, which was carried on
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by Mr. H.F. Moore, of the University of Pennsylvania, and Mr. W. C.
Kendall and Mr. B. L. Hardin, of the Fish Commission. This party continued its inquiries into November, making observations also respecting
the fresh-water :fishes in the upper St. Croix River.
By the end of July the members of the Commission had begun the
examination of the St. Croix and St. John river basins, which are
contiguous to Maine on the one side and to New Brunswick and Quebec
on the other. Attention was first paid to the St. Croix River, including
the main stream and its two branch systems, together with the interesting chain of lakes which constitute the most conspicuous features
of the latter. An important part of this investigation was the survey,
by the steamer Fish Hawk, under Lieut. Robert P latt, U.S. N., of the
extensive beds of sawdust which encumber the upper tidal channel of
the river from near the '' Ledge" to the Calais-St. Stephen bridge.
The St. John River was next taken up, and all important places along
its course were visited from the Bay of Fundy at its mouth to the St.
Francis River in the upper part of the main valley. Examination s were
also made of the Aroostook and Meduxnikeag rivers, the two most important western tributaries of the lower basin lyin g chiefly in the State
of Maine and formerly resorted to by many salmon. This species is the
principal one of international concern in both the St. John and St. Croix
rivers, in which its numbers have been greatly reduced through tho
building of dams and the polluting and obstructing influences of factory
refuse, although excessive fishing may also have been partly responsible
for this result.
After completing the work on the Maine border Dr. Wakeham and
Mr. Rathbun proceeded to the upper part of the St. Lawrence River,
where they began the examination of the basin of the Great Lakes,
their investigations extending westward along the northern sides of
Lake Ontario and Lake Erie as far as the Detroit River, where the
season's field work was completed about the middle of October.
During November sessions of the ComD..a.ission were held at Gloucester, Mass., Portland and Eastport, Me., where the testimony of many
mackerel and other :fishermen was obtained and recorded stenograpbically. Dr. Hugh M. Smith was present at Gloucester and took part in
the examinations.
In the spring of 1894 arrangements were completed for a thorough
study, during the succeeding summer and fall , of the natural history
of the :fi hes and the methods and statistics of the :fisheries throughout
the boundary waters of the chain of the Great Lakes and adjacent
regions. The statistical inquiries were to be under the direction of Dr.
Hugh M. Smith, the natural-history topics and the relations of the
fishes to the different methods of capture employed being aRsigned to
several partie, , as foUows: Lakes Ontario, Champlain, and Memphremagog, and the upper St. Lawrence Rive·r to B. W. Evermann aud
R.R. Gurley of the Fi 1t Comm is, ion, Barton . Bean, of the Naitionn,l
Museum, and n. H. Hinckley , of Bowdoin UolJ ge; Iiake Erie a,ud Lake
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St. Clair to H.F. Moore, B. L. Hardin, and Cloud. Rutter; Lake Huron
to J. T. Scovell and D. C. Ridgely, of Indiana; Lake Superior and Lake
of the Woods to A.. J. Woolman, of Duluth, Minn. Work was begun
on Lakes Ontario, Erie, and Huron early in June, Mr. Rathbun also
spending some time with the party on Lake Erie during that month,
and taking the field for the season just before the close of the fiscal
year.
OYSTER INQUIRIES.
MOBILE BAY AND MISSISSIPPI SOUND, ALABAMA.

During February and March, 1894, a survey of the oyster beds of
Mobile Bay and Mississippi Sound, Alabama, was made by Mr. Ilomer
P. Ritter, assistant, Unite<l. States Coast and Geodetic Survey, who
hacl been specially detailed for that purpose, and who was assisted by
Mr. W. F . Hill, of the Fish Commission, and Mate James A. Smith,
U. S. N., of the steamer Fish Hawk. A small steamer, suitably
equipped, belonging at Mobile, was employed for the use of the party.
The limited time availabl~ for the inquiry prevented its being made as
exhaustive as will eventually be desirable, but the work was executed
in a methodical and thoroughly reliable manner, and, within the limits
of the bay, is supposed to have been sufficiently comprehensive in scope
to meet the present requirements of oyster fishermen of the region.
The principal object of the investigation, as stated in the iustructiom,, was to determine the positions, outlines, characteristics, and
richness of the different oyster beds, and the location and extent of a,11
areas of bottom which appear to be uitable for oyster-planting, either
in their natural condition or after preparation. During the period
when the survey was in progress extensive freshet prevailed in the
neighboring region, causing the bay to become nearly fiJled with fresh
water, which extended far out into Mississippi Sound. The densities
were therefore again observed by Mr. Ritter in the following December, when more normal conditions were found to exist. In his report, 1
w hicb is accompanied by a large chart, showing graphically the results
accomplished, Mr. Ritter states:
The investigations were confined principally to the waters of Mobile Bay and the
eastern end of Mi. sissippi Sound. Tho location and extent of the natural oy ter
beds are sb~wn, as is also the density of the water in the different parts of the bay,
sbowing what it was during a heavy freshet and also after the succeeding protracted
drought. The depth of water and nature of the bottom are also indicated wherever
examined. * * " From the most reliable information we could gather, and which
is born~ out by our investigations, the northern limit for oyster growth in Mobile
Bay is a line extending from Fowl River on the west to Great Point Clear on the
ea.st. The location of the oyster beds as shown on the chart indicates that in th e hay
the greater part of the natural oyster b eds lies between the 6-foot and 12-foot curve .
From all the information we coulcl obtain the local impression seems to be that few
if any oyster beds exist beyond the 12-foot curve.
1 Report on a Roconnoissanr,e of the Oyster Beds of Mobile Ray an<l ¥is~issippi
Sonnd. Al:tbanrn,, by Homer P. Rittn, assistant, . . oast and 7 o!l tic I urv Y,
Bull. U.S. Pish Com ., xv, for 189;:;, pp. 325-3 9, 1,ls. 56-63.
1
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The total acreage of the reefs surveyed on the east side of the bay
was less than 500 acres, but the oysters are generally large and of :fine
quality. The known reefs are few, of small size, and considerably
depleted, owing doubtless to excessive :fishing. Oyster planting is
carried on to quite an extent in the southeastern part of this side of the
bay, especially in and around the mouth of Bon Secours River and in
Oyster Bay. The natural oyster-grounds are more extensive on the west
side of the bay, the beds are larger, and at present are in a more flourishing condition. They seem to lie more in the pathway of the fresh waters
coming from the large tributaries at the head of the bay, which may
produce a more abundant supply of food, although at times these fresh
waters may be a source of danger if too long continued. The total area
of natural reefs surveyed on this side of the bay was 2,245 acres.
Only a few days could be given to the examination of Mississippi
Sound, which for a distance of 15 miles east and west belongs within
the State of Alabama, and detailed observations were, therefore,
impossible. This territory merits further attention at an early date,
its advantages for oyster cultivation suggetiting the utilityof a careful
investigation. The water area em braced within the State, north of a
line extending due ':Vest from the western end of Grant Pass, is
roughly estimated at 35,000 acres, two-thirds of which has less than 6
feet of depth, and the remaining one-third averaging less than 9 feet.
That much of that area may be considered suitable for oyster cultivation is borne out by the circumstances that oysters are growing in all
parts of it. There may also be added to it no less than 10,000 acres of
marsh, which if the occasion should demand might with a comparatively
slight outlay for dredging be changed into canals or basins for oyster
purposes. Little is known of the southern part of the sound, in which
the water is of greater depth.
BEAUFORT, N. C.

During the late spring and early summer of 1894 observations and
experiments relating to the oyster were carried on at Beaufort, N. C.,
by Mr. C. P. Sigerfoos, of Johns Hopkins University, under the
immediate direction of Dr. W. K . Brooks. The plan contemplated the
utilization of a tract of tide-water marsh land on the Government
reservation at Fort Macon, by tbe damming of one of the creeks fl.owing
through it, in order to control the supply of water as desired and to test
its nutrient value to the oyster. Unfortunately these arrangement
could not be perfected, owing to the lateness of the season when the
work began, but other experiments respecting the feeding of the species
were conducted on a smaller scale and with significant results .
..Although a complete report upon the inve tigation has not yet been
submitted, it may be said that noteworthy progress wa made in the
attempt to rear oy ters from the egg, a subject to which Dr. Brooks
ha given much attention, but not to the extent of entirely overcoming
the difficulties previou ly xi~ting in that re pect. In connection with
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all former experiments it hacl been impossible to discover any food
suited to the larval oysters, or any means of renewing the water without losing the latter, owing to their small size, and they soon ceased to
grow, dying of starvation. Mr. Sigerfoos was successful in devising a
partially satisfactory method for replenishing the water and in finding
that the young will feed voraciously upon a certain kind of alga after
it has been finely powdered in a mortar. Under this treatment they
grew rapidly for some time and large quantities were carried in good
health past the stage where the former experiments met with failure,
but after a while the remains of the powdered algre, which were so
mfoute that no way of getting rid of them could be found, caused the
water to become vitiated with the inevitable result of destroying the
larvre. It is intended to continue these studies at a future time. A
good series of the young attached oysters of all stages from one hour up to maturity were obtained and preserved for examination.
Mr. Sigerfoos a lso began upon a study of the shipworm (which is
quite abundant in this region) from both a scientific and practical
standpoint, securing material for a complete life-history of three species.
It is expected that important results will be obtained, suggestive of
more effective methods of protecting submerged timber against its
inroads than are now recognized. A. full report upon the subject is in
course of preparation; a short preliminary paper on the development
of the several forms observed has been published. 1
INQUIRIES RESPECTING THE MACKEREL, MENHADEN, ETC.
MACKEREL.

The investigations respecting the habits and abundance of the mackerel and the· fisheries to which this important species gives rise were
continued again this year upon the same general plan as in 1893, but
on a more elaborate scale and during a, greater part of the season.
The schooner Grampus and steamer Fish Hawk were both utilized in
connection with this inquiry, and several land parties were employed
to study the subject from the staudpoint of the inshore :fisheries along
the entire coast covered by the range of the species. The information
sought to be obtained from this series of observations was desired for
the use of the Joint International Commission, as elsewhere explained,
and the practical importance to the American :fishermen of reaching
a more complete and definite understanding of all the circumstances
connected with the natural history of the mackerel, in relation to the
several methods employed for their capture, has JoHg been acknowledged.
Until this work was started by the Fish Commission a few years ago,
most of the facts at hand were such as had been obtained incidentally,
and it is only within a year or two that the matter has been taken bold
of iu the systematic and comprehensive manner which it deserves. The
1
The Pholadidre · note on the early stages of development. By C. P. Sigerfoos,
Johns Hopkins Uni'versity Circulars, xrv, No. 119, June, 1895, pp. 78, 79.
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mackerel fisher-y has long been the subject of a vigorous controversy,
both domestic and international. Each year the same phases are
repeated; the fish first appear off our coast above Cape Hatteras,
whence they spread rather rapidly toward tlie north and east as far as
Labrador, giving rise to one of the most active and persistent fisheries
of the world. Their abundance, within the .scope of observation of the
fishermen, varies from year to year, and at times the fluctuations are very
great, periods of plenty of greater or less duration being followed by
others of scant supply, bringing consternation to those whose fortunes
are mainly linked with this species.
The improvement of methods for the capture of mackerel has kept
pace with the steady development in other lines of industry until it
would appear as thou gh the limit of perfection had practically been
reached. One of the most important questions of the day is whether,
as some affirm, the modern devices are proving too destructive and are
causing a depletion, in view of the lessened catch during several years
past. To those who are at all acquainted with the history and character
of the mackerel fishery, it will be evident that this question can not be
answered offhand, and that the published observations respecting the
natmal history of the mackerel do not meet the requirements of a
thorough consideration of the matter. To supply this desideratum so
far as possible, bas been the object of the inquiries now in progress.
These inquiries have been directed so as to cover at least the more
essential features in the history of the mackerel during that part of
each season when their presence along the coast becomes apparent
through their surface distribution, the only period when they can be
fished for. It has been attempted to trace their movements and all
the principal circumstances connected therewith from the time of their
first appearance in the spring until cold weather causes their return to
winter quarters; to learn the extent and relations of the schools, tl1e
conditions which accelerate or retard their progress, and the factors
which influence their swimming at different depths, whereby the
great body of the fish may travel long distances unobserved; to settl
definitely their spawning-places and seasOJ1s and their habits in that
connection; to a certain the effect upon the schools of the different
fishing methods apart from the simple question of the quantity of fi h
so captured; and from the data thus secured, as well as from statistics of
the catch, to determine, so far as possible, if the stock is being decimated
and the causes which may be directly responsible therefor.
The schooner Grampus started south from Gloucester, Mass., on
April 7, to repeat the cu. tomary examinations on the southern ground
during the early spring season, but heavy gales retarded her movements in the beginning, as well as interfered with the operations of tl,e
fishing ves els. Lewes, D 1., was made the headquarters from .A.pril 20
to May 10, but the Grarnpus remained constantly with or in the neighborhood of the fleet, as the be t means of keeping track of the schools
of fi h, making a careful , eri of physical observations at hourly
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intervals, towing for mackerel food, and recording all facts obtainable
from the fishing captains or by personal observations respectiug the
positions of the schools each day, their extent, movements, depth, the
abundance, size, and condition of the fish, etc. From the extreme south
tbe Grampus followed the main body of the fish to the region off New
York, and thence proceeded eastward over Georges Bank to Cape Sable
arnl the Nova Scotia coast. Here the mackerel were studied during
their progress to the Gulf of St. Lawrence as far as Cape North, stops
being made at Shelburne, Liverpool, Beaver Harbor, and North Sidney,
in search of such information as could be gained from the local fisheries
in the neighborhood of those places.
On June 13, the main part of the down run of mackerel having
ended and the spring season closed on the cape shore, the Grampus
left North Sidney and returned to Gloucester, first passing around
the north side of Cape Breton and through the Gut of Canso, in quest
of further data. Gloucester was reached on June 25, and the remainder
of the month was spent in preparations for a summer cruise on the
mackerel grounds in the Gulf of Maine. This work was in charge of
Mr. E. E. Hahn, master of the Grampus, with Mr. W. C. Kendall as
naturalist.
Mr. B. L. Hardin was stationed again this year at Fulton Market,
New York City, from April 21 to the last of May, his observations
being mainly supplemental to those conducted on board the schooner
Grampus and directed chiefly toward completing the records bearing
upon the early offshore fishery. Every fare landed by the purse-seiners
from the southern grounds, as well as all specimens received from the
shore fisheries tributary to New York, were inspected by Mr. Hardin,
and everything that could be learned -relating to their capture and
conditions was fully noted. Convenient office and laboratory accommodations were supplied gratuitously by Hon. E.G. Blackford, through
whom and the other prominent fish-dealers of the city, Mr. Hardiu
was afforded the fullest opportunity for the successful prosecution of
bis inquiries.
Mr. H. F. Moore, of the University of Pennsylvania, was detailed to
the study of the shore :fisheries from their southern limit at Virgiuia
Beach, Va., to Rhode Islaud. His work was begun at the south at the
commencement of the season, and was carried northward, all of the
principal :fishing centers being visited, the :fishermen 1nterrogated, specimens examined wherever possible, and blanks left to be :filled in with
daily records of t]:i.e catch. In this manner a very complete account
was secured of the shore relations of the mackerel during the period of
their early movements, a subject which had uot hitherto been given
much attention.
Dr. W. E. Wolhaupter was given the section of coast from Rhode
Island to the outer {'ide of Cape Cod, including the important spawning
and booking g-rounds between Block Islaud and N omans Land, and
the extensive trap-net :fisheries of Vineyard and Nantucket sound ,

-
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The steamer Fish Hawk also assisted in the work here during a part of
June. The region between Cape Cod and the Bay of Fundy, including
the coast waters of Massachusetts, New Hampshire, and Maine, and
the Gulf of Maine, was assigned to Capt . .A. C. Adams, formerly in
command of the schooner Grampus, and having a long experience in
connection with the mackerel fishery. His inquiries were started at
Provincetown on Cape Cod, about the middle of May, and were thence
extended along the shores of Massachusetts Bay, Cape Ann, and the
coast farther north to Portland, where he was joined by the steamer
Fish Hawk and Dr. Wolhaupter in the latter part of June. By the
close of the year the examination had been carried as far east as
Boothbay Harbor.
MENHADEN.

From the 1st of March to early in May, 1894, the steamer Fish Haw le,
Lieut. Robert Platt, U.S. N., commanding, was stationed in the lower
Chesapeake Bay investigating the spawning and other habits of the
menhaden and making observations respecting the natural history of
the other economic fishes of the region, and the :fisheries to which they
give rise. Mr. W. 0. Kendall was on duty as naturalist during the
first part of the season, being succeeded later by Dr. W. E. Wolhaupter.
The collecting work was carried on by means of seines, fyke nets, gill
nets, and the beam trawl, and specimens were obtained from the fishermen wherever possible. In this manner much important information
was secured relative to the life-history, distribut1on, seasons, food,
spawning characteristics, etc., of several species. Physical observations
relating more especially to the temperature and density of the water
were also conducted at frequent intervals during the entire cruise.
The fact seems to have been quite conclusively established, through
recent observations, that the menhaden resort to shallow, protected
coastal waters, such as bays, inlets, and the lower parts of rivers and
creeks, for spawning purposes, and that the young remain for a
considerable. length of time in the same or similar situations, but
pers1 tent investigations have failed to discover the mature fish in the
act of breeding. A few specimens have been secured from time to time
containing ripe eggs or ripe milt, but ripe individuals of both sexes have
never yet been taken together, thus precluding the fertilization and
hatching of the spawn artificially, whereby the conditions necessary
to that process could positively be ascertained. The Fish Rawle was
again unsuccessful in regard to the matter thi spring, but many intere ting ob, ervation on the young of different stages and on the adult
fi h were obtained, and from the evidence supplied by the fishermen
and by the condition of the :fi. h it was concluded that the spawning
period in the Che apeake Bay region occurs probably in February or
March, or during part of both of those months.
Mr. Vinal N. Edward,, of the Woods Hole Station, also gave much
tirue during he spring of 1 94 to the tudy ·of the menhaden question
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in the region about Buzzards Bay, where that species is known to
spawn abundantly, and where Mr. Edwards has conducted extensive
inquiries on the subject during several years past.
TIL:U:FISH.

During a part of July and .August, 1893, the schooner Grampus was
employed, under the immediate direction of the Commissioner, in
making fishing trials along the margin of the Gulf Stream slope off
the coast of southern New England, New York, and New Jersey, for
the purpose of determining the present range and abundance of the
ti1efish, in continuance of the examinations conducted during the past
few years, as described in previous reports. A number of specimens,
weighing from 7 to 20 pounds apiece, were obtained, and the reestablishment of the species seems to be assured, although it does not appear
as yet to have been restored to its old-time abundance.
TEMPERATURE OBSERVATIONS.

The Fish· Commission has continued to receive, through the courtesy
of the Light-House Board and the Southern Pacific Company, the daily
records of water-temperature observations taken at many seacoast and
inland stations, as follows:
Temperature stations on the Atlantic C1ast.
Stations of the Light-House Board:
Coast of Maine: Petit Manan Island, Mount Desert Rock, Matinicus Rock, Seguin
Island, Boon Island.
Coast of Massachusetts: Race Point, Pollock Rip light-ship, Great Round, hoal
light-ship, Nantucket New South Shoal light-ship, Cross Rip light-ship,
Vineyard Sound light-ship.
Coast of Rhode Island: Brenton Reef light-ship, Block Island southeast light.
Long Island Sound: Bartlett Reef light-ship, Stratford Shoal light-ship.
Coast of New Jersey: Absecon Inlet, Five Fathom Bank light-ship.
Delaware Bay: Fourteen Foot Bank light-ship.
Coast of Virginia: Winter Quarter Shoal light-ship.
Chesapeake Bay: Windmill Point, Stingray Point, York pit.
Coast of North Carolina: Cape Lookout, Frying Pan Shoal light-ship.
Coast of South Carolina: Rattlesnake Shoal light-ship, Martins Industry hoal
light-ship.
Coast of Florida: Fowey Rocks, Carysfort Reef, Dry Tortugas.
Temperature stations on the Pacific Slope.
Stations of the Southem Pacific Company:
Sacramento River at Tehama and Yolo bridges and Krngs Landing, California.
Feather River at Feather River Bridge, California.
American River at American River Bridge, California.
Mokelumne River at Lodi, Cal.
Tuolumne River at Modesto, Cal.
San Joaquin River at the upper ancl lower railroad crossings.
King Riv rat Kingsbnrg, Cal.
Colora(1o River at Yuma, Ariz.

96

REPORT OF COMMISSIONER OF FISH AND FISHERIES.

WOODS HOLE LABORATORY.

The Woods Hole laboratory of the Commission was kept open, as
usual, during· the summer of 1893. A few investigators arrived there in
June, but the largest attendance was duriug July and August. 'fhe
laboratory was in charge of Mr. J. Percy Moore, instructor in biology
in the University of Pennsylvania. The Commissioner was also present during the most of the season, aiding and advising in the direction of the work, and conducting experiments relative to fish-cultural
subjects.
The others in attendance were as follows: Prof. Francis H. Herrick,
of Adelbert College; Dr. William Patten, of Dartmouth College; Dr.
Bashford Dean, of Columbia University; Dr. John A. Ryder aud Mr.
H.F. Moore, of the University of Pennsylvania; Dr. E. A. Andrews
and Dr. George P. Dreyer, of Johns Hopkins University; Dr. H. V.
Wilson, of the University of North Uarolina; Dr. Charles B. Davenport, Mr. H. V. Neal, and Mr. Conkling, of Harvard University;
Mr. James I. Peck, of Williams College; Prof. D. S. Kellicott, of the
University of Ohio; Prof. R. 0. Schiedt, of Franklin and Marshall
College; Mr. John Y. Grnham, of Princeton College; Mr. B. L. Hardi11,
of the Fish Commission; Miss Elizabeth Cooke, of the University of
Chicago; Miss Ida Hyde, of Bryn Mawr College, and Miss M. H. Carter,
of Boston.
Of these, Mr. J. Percy Moore, Professor Herrick, Mr. Peck, Dr. Dean,
Mr. H. F. Moore, and Mr. Hardin were engaged upon investigations
iu the interest of the Fish Commission. The remainder were accorded
the privilege of the laboratory for carrying on such special biological
researches as they desired to undertake on their own account, in accordance with the custom which bas prevailed since the establishment of
the station by Professor Baird. The presence of such independc11t
workers involves no extra expense upon the Government, and is fully
justified both by the private subscriptions from scientific sources which
rendered possible the purchase of the lan<l on whfoh the station is
located, and by the benefits indirectly derived by the fishing industries
from tbe results of all such inquiries.
The time of Mr. J. Percy Moore was given mainly to the study of
tbe embryology and food of some of the more important market fislrns.
The station was not opened until after the close of the spawning seasou
of both the menhaden and mackerel in this region, an examinatiou of
fresh specimens sboting that the season bad ended with tbe former
about the middle of June, and with the latter perhaps a week later.
From the tudy of alcohol specimens of menhaden, preserved from day
to day by Mr. Edward ' during the earlier part of the ruu, Mr. Moore
is led to believe that in the case of that species the greatest spawniug
activity in the vicinity of Woods Hole occur between May 15 and June
__15, this conclusion agreeing .· eutially with the results of previous
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observations by Mr. Edwards on the spawning conditions of the living
fish. Inquiries were also made relative to the spawning of other species, to the age or size at which the -menhaden, mackerel, and scup first
begin to spawn, and to the anatomy of the adult menhaden, of which
a number of drawings were made.
The fishes wbose food was studied were the mackerel, cod, haddock,
hake, scup, sea bass, weakfish, bluefish, and tilefish. Over 1,000
stomachs of the common mackerel (Scomber scombrus), besideR a small
number of the chub mackerel (Scomber colias), were examined. The
majority were taken in the neighborhood of Woods Hole the latter
part of June and during July and August, .when the food was found
to consist almost exclusively of surface amphipods, copepods, squids,
and sand eels (Amm.odytes), one or other of these forms or groups preponderating according to locality or time. Tbe stomachs of over 200
individuals brought by the schooner Grampus from the coast of Nova
Scotia, where tbey l1ad been captured during the spawning season,
furnished interesting results in respect to their habits at such times,
as their contents consisted chiefly of bottom living animals, many of
which were also discovered in the stomachs of cod and haddock taken
in the same localities. .Although copepods and appendicularia were
abundant at the surface at the same time, as proved by the results of
surface to wings, these forms were detected in only two of the stomachs.
Mr. H.F. Moore and Mr. Hardin assisted in the study of the mackerel', but they remained at the station only a short time, being ordered
to other parts of the coast on Fish Commission work.
Professor Herrick continued his researches on the natural history of
the lobster, a work begun in 1889, in preparation for the writing of a
complete monograph of the species, to include a discussion of all subjects relative to its structural features, life-history, habits, etc., which
are important for consideration in connection with its protection and
increase by legislative action and by propagation. The drawings for
the report, which are being prepared by Professor Herrick himself,
are not only noteworthy for their accurate representation of structural
details, but they also exhibit a degree of finish and beauty of execution that will make them a popular object lesson in natural-history
illustration.
During this season Professor Herrick also visited the principal lobster-fishing centers along the coast of Maine and Massachusetts for the
purpose of extending the scope of bis observations and of obtaining
materials for study from additional localities. With the assistance of
Mr. V. N. Edwards, inquiries were also continued at Woods Hole du.ring
the winter of 1893-94 and the following spring to determine the entire
range of the breeding period of the lobster-that is to say, the time
during which the extrusion of the eggs takes place-as well as other
important quc tions respecting its winter habits. A number of lobster
traps were kept se_t continuously7 their content$ being rerpQved every
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day and each lobster subjected to a detailed examination, all of the
points on which information was desired beiug carefully noted and
recorded.
Tbe, tudie of Dr. Peck related chiefly to the food and feeding ltabits
of the menlladen, ,Yhich resort in considerable numbers to the region
adjacent to "\iVoods Hol e, au<l his report 1 upon the work accomplislted
must be giveu a place in the frout rank of biologic-economic contributions, both for the thoroughness with which the subject was treated aud
the uniqueness of the results. But few specimens of menhaden could
be obtained at that season in the open waters, and the majority of
those examined were from the smaller bays, brackish-water estuaries,
and shallow lagoons. The material secured from those sources was
quite sufficient to demonstrate the general character•of the food , as well
as some of its details, and to illustrate the mechanism by which it is
taken. rrhe footl of the menhaden consists of the uuicellul ar organisms,
both vegetable and animal, which swarm iu all surface waters, together
with the smaller crustaceans and other free-swimming forms which congregate there.
The presence in_ a region of the brackish, even almost fresh , waters
of broad shaUow estuaries and inlets, connecting with the sea only by
narrow channels, is very important as affecting the kind and abundance
of the various microscopic organisms used by this fish as foo d. The
streams tributary to them also bring down a wealth of fresh-water
microorganisms of the most important nature, and salt-water forms
are carried. in with each tide, giving a new intensity to the struggle.
These minute organisms furnish directly tbe food of the menhaden, uot
only within the limits of the brackish-water inlets and est,u aries where
the spawn is left to develop, but also wherever the fish is foun d. in the
more open coast waters. The whole food supply of this species is
obtainecl by filtering out from the surface stratum of water the organic
life there suspended.. The observations of Dr. Peck related to tlte
younger as well as to the adult stages of the fish. After discussing
the different groups of organisms which were discovered among its
food, he adds:
Such being, then, the primitive character of the footl supply of the menhaden, its
economic relations are very important; it arrives :first hand at a food supply which
is the most stable, the most abundant ancl widely distributed of all foods, and yet
so unavailable to the majority of other species . The wide distribution and vast
extent of the schoo1s of this fish testify to this fact, for no matter how many are
aggregated together in a given area the food supply is adequate. At the same time the
meuhadeu comes into no competition with the other food-fishes. * * * Not only,
therefor , do th~ menhaden not compete with oth r fishes for food, but they themselves for~ au nnportant factor in the food of other fishes, as has been so often
obs r:cd 1~ the 1J1nefi b, 1Jonito, ancl squeteagne; making available through their
own hfe-hi ·tory favorable l'onc1itious upon which tho other economic fishes are borue
and atis~ed, l)ringinrr t hem clirect1y an elaboration of this primitive food s upply
her con 1dered.
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Dr. Dean, who had carried on successful experiments during the
spring respecting the artificial hatching of the sea sturgeon (Acipenser
st·urio) on the Delaware River, continued at Woods Hole the detailed
stu<ly of the material collected and preserved at that time ..
The subjects pursued by the independent investigators were mainly
as follows: Dr. .Andrews, the anatomy of certain annelid~; Dr. Patten,
t,h e structure, physiology, and development of the horseshoe-crab; Dr.
Schiedt, the anatomy and physiology of the oyster, an interesting conclusion based upon some of bis experiments being that the presence of
great quantities of minute algre iu the water is unfavorable to the life
of oysters, the gills and palpi becoming so clogged as to interfere with
tile freedom of ciliary action, causing the animals practically to starve
because of a superabundance of food; Professor Kellicott, the marine
rotifera and infusoria; Dr. Ryder, tlle habits and life-history of a freshwater polyp and the bathymetric relations and distribution of the
foraminifera; Miss Carter, the micro-organisms affecting the alimentary canal of the mackerel and other :fishes, a new field of study of
probably great economic importance as well as scientific interest; Miss
Hyde, the physiology and mechanism of the respiratory movements of
the horseshoe-crab, and the ontogeny of several forms of jelly-fishes;
Miss Cooke, the physical factors in the modification of the form and
life phenomena of the lower animals; Mr. Graham, the development of
the Rea bass.
The season's work will result in the preparation for publication of
at least 23 papers, all of scientific value and several of great economic
importance.
Mr. Vinal N. Edwards, who has been attached to the station at
Wood.s Hole since 1871, has continued his regular natural-history
observations throughout the year, kAeping a daily record respecting
the presence, moyements, etc., of the different fishes occurring in the
region. In this connection the catches made by the local fishermen are
closely examined and seines and other nets are constantly employed by
him for this special purpose. Mr. Ed wards bas also conducted important investigations relative to the mackerel, menhaden, and lobster, as
described elsewhere.
The season of 1894 was opened on June 4 by the arrival of Mr. J.
Percy Moore, who was again designated to take charge of the laboratory, with instructions to begin upon a special study of the embryology
and spawuing habits of the common mackerel. Investigations relative
to the natural history of the mackerel in connection with the :fishery
for that species off the southern coast of New England by Dr. W olhaupter and Mr. Edwards were already in progress at this ·place, as
elsewhere explained. Before the end of June the following additional
investigators bad also arrived: Mr. W. E. Castle, of Harvard University; Mr. Ulric Dahlgren, of Priuceton College; and Mr. N. R . Harrington, of Williams College,
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INVESTIGATIONS OF INTERIOR WATERS.
COLUMBIA. RIVER BASIN.

The last annual report coutains an account of investigations ma
during the fall of 1892, in accordance with two provisions of the act f
Congress approved August 5, 1892, relative to (1) the character an I
extent of the obstructions to the ascent of salmon in the Clarke Fork
of the Columbia River, and (2) the advisability of establishing a
batching station for salmon in tlie eastern part of the State of Washington. As this work was not completed at that time, it was taken up
again quring the summer of 1893 by Prof. B. W. Evermann, assisted by
Drs. C.H. Gilbert, 0. P. Jenkins, and W. W. Thoburn, of Stanford
University, and by Mr. 0. Rutter, of Long Pine, Nebr.
The primary obj ects of thfa inquiry were (1) to ascertain the location
and character of all obstructions, natural and artificial, which seriously
interfere with the movements of salmon and other important fislles in
the principal streams of the Columbia River Basin; (2) to determine
the past and present distribution of salmon throughout the basin, as
indicating, in a measure, the extent of their depletion; (3) to locate
definitely the spawning-grounds of the salmon and ascertain to what
extent the_species enters the different streams for spawning purposes;
(~) to examine all available sites, especially in the State of Washington,
with r espect to their adaptation for salmon-batching operations; and
(5) to make a general study of the :fish fauna of the basin.
In view .of the wide extent of the Columbia drainage and tbe perplexing nature of many of the problems presented by the salmon question in that region, it was found to be impossible to cover the ground
in one season as thoroughly as is desirable, or to arrive at more than
tentative conclui-1ious respecting the special points on which information is most urgently required. The waters examined were the Snake
River at many points and 11 of its tributaries; the Pend d'Oreille
River or Clarke Fork, from A lbany F alls, Idaho, to the international
boundary; the Upper Columbj a at Kettle Falls, and the Colville and
Spo~ane rivers; arnl the Lower Columbia River in numerous localities
from Pasco, Wash., to its mouth .
The results of tllis investigation were embod jed iu a report to Congress by the Commissioner of Fisherie , under date of lVIay 31, 1894,
tbe ame being supplemented by a detailed description by Profe or
Gilbert and Evermann, of the work accomplished during the sea on
of 1 92 and 1803. 1 According to the Corn.mi ' ioner:
The area of distribution [of tho salmon in tho Columbia River Ba in] is approximat ly 90,000 square miles. This immense tra ·tis ]rained by iunumerable ·tream
of lear, co]cl water, into " ·hi ·h tlrn salmon nter for tho purpos of spa.wnio•r aJJCl •
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·up which they ascend till their progress is stopped: by falls · or other obstructions
which they can not surmount. · These waters furnish the feeding-grounds of the
young salmon during tbeir early life, which is spent in tbe fresh waters. Their
migration seawarcl does not begin until tbey are at least a year old and have attained
a length of from 8 to 10 incbes. These streams are the nurseries of the great
salmon :fisheries of tbe Lower Columbia. From each goes out every year a colony
more or less numerous, to swell the aggregate of young salmon necessaTy to repair
the waste by natural casualty and by capture. Tho area of natural distribution
ha::; not as yet been very materially abridged. Certain streams, such as the Bruneau
arnl the Boise, have been obstructed by dams near their mouths, but the vast extent
of waters still accessible to salmon and affording suitable breeding and feeding
grounds indicates that we must look to other causes to expla.in any ascertained
deterioration in t110 salmon :fisheries of the Columbia.
The investigations made by Professor Evermann and the parties under his
direction establish conclusively the fact that there has been a very great reduction
in the number of salmon frequenting the headwaters of the Columbia River and its
tributaries. This decrease is more notable in the main river. * * * There is no
reason to doubt-indeed, the fact is beyond question-that the number of salmon now
reaching the headwaters of streams in the Columbia River Basin is insignificant in
comparison with the number which some years ago annually visited and spawned
in these waters. It is further apparent that this decrease is not to be attributed
either to the contraction of the area accessible to them or to ch a1,1ged conditions in
the waters which would deter the salmon from entering them. We must look to the
great commercial :fisheries prosecuted in the lower river for an explanation of this
decrease, which portends inevitable disaster to t,hese :fisheries if the conditions which
have brought it about are permitted to continue.

The principal recommendations of the Commissioner are as follows:
The initial step in attempting the restoration of the salmon :fishery is to restrict
and regulate the net :fishing. The restriction that may be put in force with the
least hardship to the :fishermen is the shortening of the season of net fishing. The
use of pounds, gill nets, traps, and seines in the lower river, from the Cascades to
the mouth, should be limited strictly to the months of May, June, and July. The
wheels should not be permitted to take salmon prior to the middle of May, so as to
permit the salmon which have entered the river in April the opportunity to pass up
to the headwaters. A further close season for wheels should be established from
the 1st of August to the 10th of September, so as to provide for the uninterrupted
spawning of the August run of salmon . There does not at present appear sufficient
reason to prohibit the wheel :fishing during the balance of September and during
the month of October. Protection for the salmon which have thus been enabled to
reach their spawning-grounds should be afforded by a close season during the
months of September and October, covering the streams in vVashington, Oregon,
and Idaho, to which the salmon resort for .breeding.
Should the policy above outlined be · adopted by these States and the requisite
measures to carry it foto effect be enacted and enforced, it will be possible for the
United States Fish Commission and the State commissions to greatly enlarge their
:fish-cultural operations and to prosecute them under much more satisfactory and
economical conditions than at present. Until the States interested adopt measures
to restrain net :fishing, so as to permit a portion at least of the salmon entering the
river to pass up to their spawning-grounds, it is not deemed wise or expedient to
attempt to increase or extend the work of artificial propagation of the salmon.

The report of Gilbert and Evermann discusses the conditions found at
each of the localities visited, the physical and natural-history features,
the impediments to the movements of salmon, of which the principal
ones are illustrated, and the advantages for fish-cultural operations
presented by the waters in different parts of the basin. While good
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sites for a hatching station occur in the Upper Columbia a.nd on the
Snake River and other tributaries, the investigations failed to show
that spawning :fish could be obtained in sufficient numbers in the
neighborhood of any of those visited to make them suitable for that
purpose. Their conclusions are as follows:
In summing up the facts brought out by these investigations it may be said, first,
that the absence of salmon from the Pencl Oreille River is not necessarily due to
the presence of falls in th at stream, but to other causes, chief among which is the
excessive catching of salmon in the Lower Columbia; second, that while it is true
that the salmon are shut out by falls and dams from a large area, especially in the
Upper Snake River basin, and that these limitations are increasing as the streams
become useful for irrigation and mining purposes, it is nevertheless certain that the
decrease in the salmon has been even greater, and that the accessible waters suitable
for spawning purposes are still more than ample to meet present needs; and, third,
that the desirability of establishing another salmon hatchery at some point iu the
Columbia basin will depend largely upon the nature of the fishery legislation in
the States of Washington, Oregon, and Idaho.
It must be understood, however, that our knowledge regarding the present abundan ce of salmon, their relative abundance as compared with former years, and the
location and extent of their spawning-grounds, is of the most general kind. While
valuable so far as it goes, t he information which we now possess upon these important
questions is chiefly useful in indicating the nature of the investigations which-must
be carried on for several seasons before a thorough nn<lerstanding of the salmon
question can be reached.

The study of the Columbia River was again taken up early in the
season of 1894, by Professor Gilbert, who proceeded to Astoria on
March 20. Three weeks were spent in the :field at that time, chiefly at
Astoria and on the :fishing-grounds in the lower part of the river,
in making observations on the runs of both the quinnat and blueback
salmon, but the river was also ascended as far as Lewiston, Idaho, with
stops at The Dalles, Riparia, and Starbuck. The work was resumed
June 1 by Professor Gilbert, with three assistants from Stanford University, and its scope was extended to include a reconnoissance of the
Klamath, Rogue, and Umpqua rivers, for the purpose of determining
the relation of their faunas to that of the Sacramento on the south and
the Willamette on the north. 'l1his inquiry was still in progress at the
end of the :fis~al year.
IOW.A., NEBR.A.SKA., SOUTH D .A.KOT..A. 7 .A.ND WYOMING.

The acts of Congress approved July 28 and August 5, 1892, directed
th at investigations be conducted respecting the ad vjsability of establishing :fish-hatching stations at suitable places in one or more of the
States above named. This work was commenced in the fal1 of 1892 and
was completed during the ummer and fall of 1893, having been under
the immediate direction of Prof. B. W. Evermann . The inquiries were
twofold in nature, relating (1) to the phy ical and natural-history
cbaracteri tics of the waters of the region in order to determine their
. .
'
con 1t10n a to the exi ting fish supply, as well as their suitability for
tocking with species notin<ligenou to them and their requirements in
that 1 pect and (2) to tlie advantages presented by different localitie
for fi h-culturnl peratiou . .
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A previous acquaintance with the general bydrographic 'eatures of
the four States made it possible to restrict the investigations mainly
to certain areas in each, outside of which it was evident that little
information could be gained that would be of material advantage in
reaching the desired results. Most attention was therefore given to the
northeastern part of Iowa, the northern and central parts of Nebraska,
the southeastern part of South Dakota, a11d the eastern part of
Wyoming, including th~ Black Hills region in the two States last
mentioned .
.According to Professor Evermann's report, 1 there is no State west
of the Mississippi which has a greater numbe.r of excellent fish streams
than Iowa. Upon the first settlement of the country these numerous
streams teemed with many of the most valuable river fishes, including
both species of black bass, the wall-eyed pike, pickerel, white bas8,
fresh-water drum, channel cat, mud cat, and several species of suckers
and sunfishes; while trout were abundant in the clear, cold streams
in the northeast part of the State. Many of the streams are still well
supplied with these species, and under proper regulations the rivers
and lakes of Iowa can be made to yield annually an enormous amount
of valuable and nutritious food-supply to the people of that State.
While the Platte and some ot,her river& of Nebraska are shallow and
:filled with shifting sands, there are many deep and important streams
in which valued food and game fishes abound. The collections made
show that this State is not inferior to neighboring States in the variety
and abundance of its fish life. Among the food-fishes of most importance are the channel cat, mud cat, buffalo, several species of suckers,
sturgeon, the large-mouthed black bass, the wall-eyed pike, and the
sauger. In the small Jakes in the northern part of the State and in
some of the streams t~e large-mouthed black bass is abundant, and
in some of the colder streams, particularly at Long Pine and Bazile
Mills, trout were quite plentiful, the plants having been made by the
Nebraska Fish Commission.
South Dakota does not differ greatly from Nebraska in its streams
and the fishes which they contain. The larger streams in the eastern
part of the State and the numerous lakes fo the eastern and northeastern portions are well supplied with valuable food-fishes and the
amount taken annually from these waters is of no small importance to
the people of that State. The half of the State lying west of the Missouri River is but poorly supplied with perma11ent streams, and many
of these are more or less alkaline, and. in consequence not inhabited by
many species of food-fishes. The numerous species of spiny-rayed
fishes, among which are found nearly all of the better game fishes of
the Mississippi Valley, are scarcely represented at all in the waters of
this State west of the Missouri. The few species there which possess
any food. value are three species of catfish, a few suckers, and one or
1 Tlte Fishes of the· Missouri River Basin, by Barton W. Evermann, ichthyologist
of the U. S. Fish Commission, and Ulysses 0. Cox, professor of biolog:r in the Mankato, Minn., State Normal Sch ool. R eport U.S. F ish Com. 1894, pp. 32o~429.
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two of the larger species of minnows. This is particularly true of the
southwestern part of the State, in which occur the Mauvaises Terres
or Bad Lands. The only region in the western half of the State which
has really excellent streams is the Black Hills.
The Black Hills constitute a mountain island, with heavy pine forests
and clear, cold streams, surrounded on all sides ·by plains with alkali
soi], shallow, uncertain streams, and limited vegetation. .All the streams
of the Black Hills, unless contaminated by mining operations, are clear,
pure, and cold, and well suited to trout, though trout do not occur in
any of them naturally.
The streams of Wyoming belong to two very different types. Those
of the northwestern and western parts of the State are, in many cases,
excellent trout streams. The eastern and southern portions are not
well supplied with permanent streams. Many of them dry up into
isolated pools during the summer, and all are more or less alkaline.
There are no trout in these streams, and other food-fishes are few in
species and individuals. The only species in eastern Wyoming that
are of any importance as food-fishes are three species of suckers, three
of catfish, a few minnows, and the wall-eyed pike, which, however, is of
rare occurrence. In Green River, in the southwestern part of the
State, are found the large Cyprinoids, characteristic of the Colorado
River Basin, and which are of some commercial importance.
The total number of fishes now known from the Missouri River Basin
is 140; of these, 42 may be regarded as food-fishes of more or less
importance. Some of these are game fishes, but it is the pond and
river species whose cultivation will result in the greatest good to the
Missouri River States.
The investigations bearing directly npon the selection of hatchery
sites included the examination of more than 100 springs, at each of
which the temperature, character, and volume of water were determined and the surrounding topographic features were considered with
special reference to fish-cultura,l needs, such as the location of buildings, laying out of ponds, the supplying of water by gravity, railroad
facilities, etc. In bis report to Congress, transmitted on January 24,
1894,1 the Commissioner recommended the establishment of only one
station to Rupply the needs of Iowa, South Dakota, and Nebraska, the
same to be devoted to the rearing of those species which are fodigenous to the waters of the region, with some attention paid to trout, the
cultivation of which should be a minor feature in the development of
the station. Manchester, Iowa, was subsequently selected for the site
as furnishing the best com binatiou of facilities for that purpose. It
was furthermore suggested that the station under construction a t
Bozeman, 1\font., would be able to supply the requirements of the
State of Wyoming.
Profe or Eve1·mann wa assi ted in this inve tigation by Prof. U. O.
C x, 'Ir. lou<l ley I utter, and Prof. R. G. Gillnrn.
1

•

ena.te Mis. Doc. To. 53, ]Tifty-tbir,1 Con gr ess, second session.
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'l'ENNESSEE.

In compliance with act of Congress approved August 5, 1892, providing "for investigation and report respecting the advisability of
establishing a :fish-hatching station at some suitable point in the State
of Tennessee," the necessary inquiries to th at end were conducted in
September and October, 1893. The observations were limited to the
eastern part of the State, as it was known that the conditions required
for such a station as was contemplated were most likely to be found
there. Many of the streams of that region are suitable for trout, but
the majority are better adapted to the various species of pond and
river fishes, and eastern Tennessee is especially noteworthy for its
numerous large springs. More than 30 of the latter, togetlrnr with
their surroundings, chietJy in the vicinity of Greeneville, Cumberland
Gap, Knoxville, Marysville, .A.tbens, Cleveland, and Chattanooga, were
examined with reference to their suitability for the purpose in question .
.A. careful study was also made of a number of streams in the same
region with respect to their character and volume, the physical features
of the adjacent country, and the abundance and distribution of their
fishes, special attention being paid to the food and game species, of
which there are a large number of varieties. The principal game
fishes are the small-mouthed black bass, the "jack salmon" (Stizostedion
1;itreurn), and the speckled trout, the first two occurring in the larger
streams, the last in tbe small, colder ones that fl.ow down the mountain
slopes on the eastern boundary.
Only four of the springs examined were found to approximate the
requirements of the proposed batching station, two of these being in
the neighborhood of Olevelaud, one near Greeneville and one near
.A.thens, the last offering the greatest natural advantages, but being
somewhat distant from a railroad station and source of general supplies. .A. report upon the question of site was transmitted to Congress
in January, 1894, and was printed as Senate Miscellaneous Document
No. 52, of the Fifty-third Congress, second session. In this the Commissioner reserved his opinion respecting the choice of a location until
additional inquiries could be made, but recommended action favorable
to the establishment of a station. .A. general report upon the results
of the investigation is in course of preparation. The examinations were
conducted by Professor Evermann, assisted by Dr. R. R. Gurley, and
by Dr. J. T. Scovell, of Terre Haute, Ind.
OHIO, INDIA.NA., A.ND MICHIGAN.

During July and August, 1893, a detailed examination of the Maumee
River basin, including its principal lakes and tributary streams, was
made for this Commission by Prof. Philip H. Kirsch, fish commissioner
of the State of Indiana, assisted by Mr. W. S. Blatchley, of Terre
Haute, Ind., and Mr. Charles Beeson, of the Indiana University._ This
basin covers a considerable area in the northwestern part of Oh10, and
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also extends over portions of Hillsdale and Lenawee counties, Mich.,
and of Steuben, Dekalb, .Allen, and .A.dams counties, Ind., embracin g
in all a territory of about 7,500 square miles. The main river, formed
by the confluence of the St. Joseph and St. Mary rivers, at Fort
Wayne, Ind., flows in a general northeasterly direction a distance of
96 miles to Toledo, where it empties through Maumee Bay into Lake
Erie, of which it is the most important side tributary. The water is
rather clear in the main stream and its larger affluents, but more or less
turbid in the smaller branches, owing to their clay channels; in all of
the lakes visited it was remarkably clear and pure. Examinations were
made in the Maumee River proper, in the neighborhood of Fort Wayne,
Ind., and of .Antwerp, Cecil, Defiance, Grand Rapids, Waterville, and
Toledo, Ohio.
The other waters studied were the St. Joseph River and seven of its
tributaries, including Fish Lake and Cedar Lake; St. Marys River,
Gordon Creek, Lost Creek, Tiffin River, and Devils Lake; .Auglaize
River and four of its tributaries, and Beaver Creek.
This water system was found to be exceedingly rich in variety of
fishes, the total number of species observed having been 87, more than
is known from any other river basin of the same size. The list includes
8 species of catfishes, 9 of suckers, 25 of minnows ( Cyprinidm), 9 of
sunfishes and basses, and 16 of perches. Over 30 species are of value
for food, the most important of these being· the two species of black
bass, the grass pike, al..:.d the wall-eyed pike. Crayfishes and mussels
are rather common in all parts of the basin; snails are plentiful, and
shrimps were obtained in several streams. 1
INDIAN 1.'ERRITORY.

In May, 1894, Prof. S. E. Meek, of the Arkansas Industrial University, began an investigation of certain streams in the southeastern part
of lndiau Territory, along the liue of the St. Louis and San Francisco
Railroad between Fort Smith, Arkansas, and .Arthur, Texas, this work
being continued into the next fiscal year. Two of the most important
rivers of that region are the Poteau and the Kimishi, both rising in the
Ozark Mountains between the Arkansas aud Red rivers, the form er
ti.owing north into the Arkansas, the latter south into the Red River.
In the upper two-thirds of their courses they drain a mountainon
sandstone region, their currents being swift and the bottom genera1ly
rocky. The Poteau River, below the town of the same name, occupie
a deep and rather broad channel, with an occasional rocky shoal, tlle
current being- luggi h and cau, ing it to partake somewhat of the
nature of a lak . Examinatious were made near the mouth of the river
aud in the icinity of Poteau. The ii 'hes of the Kimishi River were
1
• eport 1:~011 iuv? tiga.tiou ~n. the Iauru e River bas in during the summer of
1 93, l>_y I b1hp H. 1 rninh comm1 ·10ner of fisheries for the State of Indiana. Bull.
. . Fish 'om., xrv, 1 94, pp. 315-337.
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i:,tudied in the neighborhood of Kimishi and Goo<llan<l. Collections
were also obtained from the Red River at Arthur, Tex.
These waters were found to be very rich in fish life, both as to species
and individuals, the total number of species observed being 58, including the following important food varieties: Channel cat or white cat
(Ictalurus punctatus), blue cat (Leptops olivarfa), little green pickerel
(Lucius verniiculatus), crappie (Pomoxis annularis), several species of
sunfish, large-mouthed black bass (M-icropterus salmoides), sauger (Stizostedion canadense), and fresh-water drum (Aplodinotus grunniens). 1
MINNESOTA.

In the spring of 1894, the services of Prof. U. 0. Cox, of Mankato,
Minn., were secured to inake a study of the small lakes in the neighborhood of Worthington, Nobles County, with special reference to the
habits of the buffalo-fish which had been reported as running in
exceedingly large numbers into the sloughs and other shallow waters
about those lakes during their spawning season of 1893. The run did
not occur, however, as anticipated, but observations were made on the
fishes generally of the region, and a report upon the subject is in course
of preparation.
THE GREA'l' LAKES.

Lake Erie.-During the summer of 1893, investigations were conducted along the south shore of Lake Erie, from Port Clinton, Ohio,
eastward to and including Niagara River as far as the falls, by Mr. A.
J. Woolman, of tbe Duluth High School, assisted by Mr. D. C. Ridgley,
of Delphi, Ind., and Mr. E . M . Hasbrouck, of Washington, D . C. This
work was carried on primarily for the purpose of securing information
desired by the Joint International Commission, eisewhere referred to,
and comprised the collecting of data relative to the commercial fisheries
at the principal fishing centers, as well as the customary observations
respecting the natural history of the fishes occurring along the lake
shore and in the more important streams tributary thereto.
These inquiries were preliminary to more extensive investigations
planned for the season of 1894, and which were taken up early in June
by Mr. H. F. Moore, Mr. B. L. Hardin, and Mr. Rutter. During the
balance ·of the fiscal year this party was engaged in a study of the
fishes and the market fisheries in the region about Kelley Island and
the Bass Islands, making personal examinations and also securing
testimony from the :fishermen concerning the methods, history, and
conditions of their industry.
· Lake Huron.-Corresponding inquiries on this lake were also begun
·i n June, 1894, by Dr. J. T. Scovell, assisted by l\1r. D. 0. Ridgley. The
work was commenced at the lower end of the lake and was carried
thence uorthward.
1 .A list of fishes an<l mollusks collected in Arkansas and Indian Te;ritory in_ 1894,
by Seth Eugene Meek, Pli. J)., associate professor of biology 3-TJ(l geology m the
Arkansas Industrial University. Bull. U. 8. Fish Com., xv, 189::>, pp. 341-349.
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Lake Ontario and St . .Lawrenc·e .River.-Coinci<lent with the inquiries
on Lake Erie and Lake Huron during the summer of 1894, investigations of a similar character were begun about the middle of June with
respect to Lake Ontario and the upper or boundary part of the St.
Lawrence River, by Professor Evermann, assisted hy Mr. Barton A.
Bean, of the United States National Museum.
During the same month Professor Evermann also made an examination of several springs located near togetlier in the vicinity of Sterlingville, N. Y., which had been recommended as suited to the needs of the
proposed hatching station recently authorized by Congress for the
State of New York. The volume of water supplied, its character, temperature, etc., were determined, and observations were made relative
to the adjacent stream known as Black Ureek; but the distance of this
place from Lake Ontario was found to be a serious objection to its
selection for the purpose in view, especially as it was intended to utifo;e
the station chiefly for the propagation of lake :fishes.
POLLUTIONS IN THE WABASH RIVER, INDIANA AND ILLINOIS,

In view of complaints made by the fishermen and other residents
along the Wabash River at and below Terre Haute, Ind., the Rouse
of Representatives, by resolution dated April 30, 1894, requested the
Fish Commission to investigate ·and report the extent of damage
doue to the food-fishes in the Wabash River by reason of the discharge
into said river of the overflow and waste products of the oil wells
located in the city of Terre Haute, and what steps, if any, are necessary
to prevent further destruction of the fishes in that river by the polluting agencies referred to. The examinations required to ascertain the
correctness of the state~ents relative to the conditions said to prevail
in tbe region in question, the injury done to the fishes thereby, and the
character and origin of the polluting influences, were made during the
middle of May, by Prot: S. A. Forbes, director of the Illinois State
Laboratory of Natural History, and indicated a state of affairs sufficiently serious to suggest and invite remedy.
Subsequently, the services of Mr. Arthur N. Talbot, professor of
municipal and sanitary engineering in the U ui versity of Illinois, were
secured to determine the amount of waste matter, deleterious to :fishe ,
di. charged into the river at Terre Haute, and the measures be t
adapted to disposing of it. The results of bis observations were sati factory in demon trating that the waste products could readily be prevented from reaching the river without imposing any unreasonable or
exce ive charges upon theindustrfal enterprises which are responsible
for their production. The reports of Professor Forbes and Profe sor
Talbot were ubmitted to the House of Representative on July 13,
1894. 1
1
Hon of
presentativ s Miscellaneous Document
second se sion.
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Omitting the detailed statements based upon the testimony which
he obtained, the report of Professor Forbes is as follows:
I have the honor to report, concerning the alleged injnry to fishes in the Wabash
River by overflow and waste from oil wells at Terre Haute, that in accordance with
your instructions I went, May 15, to Marshan,· in Clarke County, Ill., near the
Wabash, spent May 16 and 17 along that river in ancl near tho towns of Darwin,
Old York, and Hutsonville, returned to Marshall on the evening of the 17th, and
went thence to Terre Haute, where I remained until the forenoon of May 19, at
which time other engagements compelled my return to Champaign.
·
I made personal observations of the condition of the river with reference to the
contamination of its waters by coal oil or its waste products, an<l. collected a mass
of evidence concerning the pollution of the river at different times and under different circumstances, an<l. likewise concerning the effect upon the fish. The time at
my disposal was too short to permit a complete investigation, and I shall be obliged,
consequently, to limit myself to a preliminary report.
As a general result of this investigation, I reached the conclusion that there can
be no doubt of a considerable pollution of the river at Terre Haute by the oil wells
and gas works connected with it, having the effect to rnjure fish for a distance of at
least 40 miles down the river, an<l. the consequent effect to diminish, and in some
places practically suspend, the fishing industry, and to decrease or stop the sale of
fish.
There are at Terre Haute three separate sources of pollution-the oil wells, the fuelgas works, and the illuminating-gas works. In the absence of the general manager ·
of the oil wells, who was out of the city during my visit, I was not able to get personal knowledge of the nature and amount of the objectionable materials which the
waters of the Wabash may receive from these wells. I learned, however, from other
reputable citizens-especially from the officers of the gas companies, so related to
the oil business as to be thoroughly intelligent with reference to it-that, there are
three of these wells in the city now in operation. Their entire product, I am told,
is used at the fuel-gas works, for the manufacture of gas distributed to the city, and
at the works of a tool company, where the oil is used as a fuel.
The oil, after being pumped into large tanks, is steam eel some time for the purpose
of causing a separation of the water and other impurities, which settle to the bottom
of the tank. This "B. S.," so called, is then drawn off into the sewers, and reaches
the river by way of the main city sewer, a 5-foot brick sewer opening into the river
at the foot of Eagle street. The present product of these wells, and the exact nature
a nd amount of this contamination, I was not able to ascertain at the time. I was
informed, how-ever, by men who should be acquainted with the facts, that it is much
greater than that from the gas works, and that occasional overflows of the wells
have occurred, the oil then, of course, escaping into the river. Since my return to
Champaign I have received a letter, in reply to inquiries addressed to Mr. S. M. Reynolds, the general manager of the Guarautee Oil and Gas Company, controlling these
wells, in which he informs me that the entire product of the three wells is about 45
barrels per day, of which "not one-thousandth of 1 per cent finds its way into the
waters of the Wabash." Further investigation will evidently be needed on this
point. I may add that Mr. Reynolds volunteers the fullest information with regard
to the situation and ever,v opportunity to inspect the works personally.
The second source of contamination is the waste from the fuel-gas works, an establishment situated two blocks from the river and emptying the washings of the gas
and other waste directly into the main brick sewer above described. I was shown
this sewer connection, and saw also the liquid waste escaping. It is received in a
· l arge open tank, the surface of which is_ covered with :1 coating of slushy tar, while
tlle water runs off, carrying an iridescent oily or tarry material in snspension. The
stream of water, running at; the _time rapidly through the trough, was perhaps 8
or 9 inches across by au incb. iu de1)th'. rt is possible that thero are otliN sewer
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connections at this establishment or additional waste not seen byme. At the mouth
of this sewer, which was nearly submerged by the water at the time of my visit, I
found a continuous outpouring of oily and tarry materials into the river, which
formed, at a distance of 50 feet below, a practically continuous film alongshore about
10 feet wide, with irregular patches extending farther out.
The wind at the time of my visit was blowing across the river from the west, with
the effect to hold this floating film against t½e eastern bank. Iu an eddy just below
the projecting mouth of the sewer was a triangular patch of black tar about half
an inch thick and some 3 feet on each side. The amount of tar in the water here is
shown by its accumulation in a thlck layer at tbe water's edge, on the sides of
barges, etc. A belt of this hard oil tar, three-fourths of an inch thick at its lower
edge, had formed 011 the hull of a cabin boat, according to the owner's statement,
within a month since it was cleaned away.
The third source of contamination is the illuminating-gas works, situated on the
bank of the river at the foot of Swan street. In these gas works, according to
the statement made to me independently by the superintendent of the works and
by a workman whom I encountered there, the material principally used in making
the gas is what is known as "naphtha oil," brought by rail from Whiting, Ind.
From these gas works, I was tolu, only the washings of the gas escape into the
river. These are received in an open iron tank, the overflow from which, as it runs
rapidly down t,he hank, forms a rivulet about a foot wide and an inch deep. At
this point a film similar to that from the fuel works was formed on the surface of
the water, apparently containing, however, less tarry material. The current inshore
is here slower than above, and the film was continuous for about 20 feet out from
the bank at a distance of 50 feet below the point of entrance.
As we rowed across the river, about a quarter of a mile below these lowest gas
works, small patches of this oily surface coating could be recognized halfway across
the river, and the odor was stnong for a considerable distance out. On the opposite
side of the river there was neither appearance nor smell of this contamination ofthe
surface. It would appear from information collected concerning the oil wells that
this walilte which I saw was derived entirely from the gas works, that from the wells
coming off in quantities and at intervals only, as the tanks are emptied.
Going above the Eagle-street sewer, all appearance of pollution from these sources
disappeared within a few rods, and, thence, as far upward as I went, I saw no signs
of it on the water, and could get none of the charcteristic odor from the driftwood
or other water-soaked debris alongshore. The city waterworks are, in fact, situated
on the river bank within the city limits above tho mouth of this sewer, taking tha
water through an iron pipe which extends about n, third of the way across the river;
and here, as I was toltl b.v workmen in charge, no trouble is ever experienced with
oil or tar or any ·similar substance. From this I judge that the fish occasionally
taken above the town, which taste of oil, have recently come up from below, and that
all important contamination of the river by these oil wastes is to be looked for at
Terre Haute itself.
The time of my visit was said to be an unfavorable one for an estimate of the
amount of pollution apparent at the towns below, since, although the river had
begun to rise, it was coming up bnt slowly and was still below the medium stage.
High-water mark is 28 feet, and the river stood at 8! !Jy the gauge on the wagon
bridge at Terre Haute. I was also repeatedly informed that the damage is much the
worst in tho spring, when the ice breaks up with the spring rise of the stream.
I saw, how ver, some slight lmt unmistakable evjdence of present contamination as
far down as Darwin, 23¾ miles below; and again, less evident, but still recognizable,
at ld ' ork and Hutsonville, the latter 48 mil s by river from Terre Haute. At the
~laco firs~mentioned I saw on he still water, at the mouth of a small creek opening
mto th~ nv r, a continuous film of an oily a,pp amnco, measuring probably 2 square
rod wit~ flak s or patche. of a thi ker, blacki h, tarry film, from mere specks to
half an rnch or more across. This was pointecl out to me 4s tlle hi:!irl:!ict~ri tic
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evidence of pollution, and had, in fact, the same general appearance as the filru above
described at Terre Haute. The peculiar odor of this tarry material was easily
obtained, in almost any eddy along the bank where fine drift had accumnlated, by
raking up a little of this from the bottom, and the same odor could occasionally be
got from the bank by standing at the edge of sucli an eddy when the wind was blowing a cross it. It was universall;v said, however, by those with whom I talked 1 that at
this time of year, and especially under conditions existing, t,hese appearances were
at their minimum.
I systematically questioned over 20 men at Terre Haute, Marshall, Darwin, Old
York, and Hutsonville, examining them separately, and making full notes of their
statements at the time. Although it was not possible for me to take sworn evid ence, a comparison of these various statements with each other leaves no doubt of
the substantial accuracy of most of them. They include reports from fishermen,
business men, :fish-dealers, and those who have bought and cooked damaged fish, as
well as statements from the Fuel Gas Company, superintendent of tLe Gaslight
Company, the city engineer of Terre Haute, and other prominent citizens. I may
summarize the statements with respect to injuries to :fish by saying that this whole
mass of evidence, together with an iudefinite amount of general conversation by
others, was to the effect that the :fishing industry along ,vabash River has been
practically destroyed at Terre Haute itself, and badly injured for at least 50 miles
down the stream-beyond which my visit did not extend-by the presence in the
water of oily and tarry waste, traceable to the oil wells and gas works, one or both,
at Terre Haute.
Although three experienced fishermen gave some evidence that fish were killed in
winter under the ice by accunrnlations of this waste, I was not fully satisfie<l that
this was true. There can be no doubt at all, however, that they are largely rendered
inedible, catfish and buffalo most frequently, bnt no species escaping wholly. The
g ame fishes, the sheepshead, and the so-called pike p erch are seemingly least liable
to the injury. It is a curious fact, repeatedly stated to me: that the whole body of
a fi sh may not be impregnated, but that the parts a.bout the fins are most likely to
b e affected. The fact that catfishes are so much more susceptible in this particular
than other species is explained by the :fishermen, in part, by their naked skins. There
is considerable reason to believe that :fish which woul<l otherwise pass upstream are
kept below by this pollution, and as it unq.uestionably extends everywhere during
seasons of ornr.flow, it may easily have a serious effect upon the eggs and young.
The contamination is, indeed, the most marked during the first two months of the
season after the breaking of the ice, a time when fishing operations are most active,
and coincident likewise, in part, with the spawning seasons of some important
species. There is no doubt that the heavier portions of this waste settle in still
w ater, and thus permeate the mud and drift accumulations on the bottom in a way
to make it possible that they may have an injurious effect on the invertebrate animal
lifo of the river, on which fish largely depend for food. Its accumulation iu and
beneath the ice in winter, testifiecl to by several of my witnesses7 should be taken
into account in considering the importance of its effects.
It seems to me quite impossible to make a definite intelligent estimate of the ratio
of damage or tho amount of loss which this contamination of the river has caused.
It h as unqnestionably compelled a considerable number of men to abandon fishing,
an d has reduced the income of others endeavoring to make a living by that business.
Stat istical information is, however, quite beyond my present reach, and I am equally
una ble to make any d efinite recommendations as to remedial measures. This last is
evidently a question for an engineer rather than for a zoologist.
Respecting the fuel gas company, I beg to say that the president of the company,
Mr. H.P. Townley, gave me every desired opportunity to examine t:heir works, and
a ss nred me that they would be glad to do anything that we might indicate to correct
any trouble due.to their waste. The snperiutcndent of the gaslight c9mpany, Mr.
M. N. Diall, was n.lso commu.nic3ti.ve, but !')Oeml}q. to at~~c~ lru.t Ettl~ importunco to
the waste from their works,
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I trust that the foregoing will serve your purpose as a preliminary report and as
a guide to further investigation if such is desired.
I send you herewith a copy of my notes of statements made by the various persons whom I examined systematically, together with bottles of the waste from
the two gas works at Terre Haute and a small package of the tarry deposit from a
barge in the river there. This barge had been cleaned off within a month, and a
deposit of the thickness sent you had collected there since that time.

Following is the report of Professor Talbot:
In accordance with your instructions to make an investigation with respect to
the amount of waste matter deleterious to fishes which empties into the Wabash
River from the oil _w ells and gas works at Terre Haute, Ind., and to report upon the
same with recommern:lations relative to the proper disposition of saiu refuse, I have
the honor to report that I spent July 5 and 6 in Terre Haute, returning July 7, and
that the amount and condition of thA wastes at the oil wells, the fuel gas works, and
the gaslight works are as follows:
1. Oil wells.-Only three wells produce oil. These are controlled by the Guarantee
Oil and Gas Company. '.fhe oil is pumperl into wooden tanks, where the process of
steaming and subsidence separates the oil from the water and jts impurities. The
water is of limestone origin, and its impurities are much the same as those from the
artesian wells in the locality. As much of these impurities as may properly be discharged into the sewer either settle in the river or at once mingle and diffuse with
the water within a short distance of the mouth of the sewer, it is probable that
their effect upon the :fi~hes is comparatively small and not worth considering. It is
the escaping oil and tarry matter which is to be avoided.
The product of two of the wells contains hut little water. The third, however,
discharges twenty times as much water as oil. At the time of my visit this third
well, located near the Phrenix Foundry, was undergoing repairs, and the overflowing
water and oil were :flowing through an open ditch to the sewer, no effort being made
to prevent the waste. While the flow of water may have been augmented somewhat
by the increased amount of ground water due to the change of casing, the flow was
probably less than during the process of pumping. I made weir measurements of
the discharge, and calculate that the flow was at the rate of 0.0189 cubic feet per
second, equal to about 12,20J gallons per 24 hours, or, say, 240 barrels in 24 hours.
Of this I estimate that abont 5 per cent is oil, perhaps 12 barrels per 24 hours.
Mr. Reynolds, the general manager of the Guarantee Oil and Gas Company, stated
that this is the first time that repairs of this kind have been made _to this well, and
intimated that this is a very infrequent occurrence, adding that considerations of
economy prevent the waste of oil.
The other wells were being pumped and the whole product was r eceived in the
tanks. Thero was visible evidence that there had been waste into the sewer, and
testimony taken shows that not infrequently there is leakage and waste of a few
barrels of oil, which is allowed to flow into the sewer. It was even stated that at
times when it was inconvenien t to tank the oil the whole flow of the wells passed
into the sewer.
Of the amount of oil which escapes with the "B. S." at the time of the discharge
of that waste I have no means of ascertaining. Judging from the means of separation
and the care taken in the operation, there is considerauly more than i s necessary.
The amount of this oil reaching the sewer probably would not usually be more than
a barrel a day. There must, however, be times wh en the waste is considerably
greater than this.
•
2. Fuel-gas 1 orks.-The second sour ce of pollution is the works of the Citizens
GaR and Fuel Company, which uses oil in tho manufacture of it gas. The overtlo,v
from th~ tar barrel and the washings from the "scrubber" nre caught in a tank,
from '."lncb, after the tar ann oil are roughly separat ed by subsidence, the wa te
flowe rnto t4e s~wcr,
wino- tQ jn~df;guate fi:1-<::ili~ie~ for sqbs~qeµc ~ sl,nd to careless..
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ness in operating, the quality of this wasto is inexcusably bad, a large amount of
oil and tar escaping with it.
By weir measurements the amount of waste discharged from the subsidence tank
and e,;caping into the sewers was at the rate of 0.173 cubic feet per second, equal to
112,000 ga.Uons per 2-! hours, or about 2,150 barrels. It was impracticable to determine the amount of oil and tar contained in this, but the samples show that it must
be at the rate of several barrels per day.
While these works are not now running during the night, it is probable that,
except in the summer months, tLe total discharge for 24 hours is greater than indicated above.
3. Illurninating-gas works.-The discharge of waste from the works of the Terre
Haute Gaslight Company is from a pipe on the bank of the river near the works. It
is of much cleaner quality than the preceding. The discharge was at the rate of
43,000 gallons per 24 hours. Of this the oil did not n.mount to more than a few gallons a day. Prom what could be seen, I judge that little pollution comes from this
source.
The discharge from the oil wells and the fuel gas works is into the city sewer,
known as the canal sewer, which empties into the Wabash River at the foot of
Eagle street. Samples taken from the sewer a.t three different points show a strong
indication of oil, and even near the outlet, where sewage discharges down an incline
with a velocity of 10 feet per sec011d, at the rate of 2,000,000 gallons per day, the oil
quickly comes to the top and floats along down the bank. The very marked coating
of oil on the walls of the sewer shows tha t the discharge of oil must have continued
for a considerabl e time and that it has been at different stages of t.he river.
It may be said that th e total amount of oil discharged into the river is not large
when compared with the oil r ecei ved by other streams, and that the waste is not
relatively as large as that from some oil wells and refineries. However, the refusal
of the oil to diffuse with the water makes its presence, even when intermittent, very
perceptible, and the results are far different than would be the case with diffusing
liquids.
It is fortunate that this very principle of non<liffusion makes the separation of
this refuse from the ordinary washings very easy, and hence the method of avoiding
its discharge into the river is simple and inexpensive. The only process needed
is that of separation by subsidence, carrying out more thoroughly and completely
the method now used at both the oil wells and the fuel gas works.
The situation is such that no pumping or extra l abor is necessary beyond the
watching, the proper drawing off of oil and waste, and the occasional cleaning of the
tanks. Contrary to what might be expected, there will be no necessity for expensive processes such as are used iu sewage purification works.
The recommendations I would make relative to the disposition of the refuse are
that the oil and tarry waste be not allowerl. to reach the sewer or the river, and that
this waste be separated from the unobjectionable waste water by the process of
subsidence in tanks. The difference in specific gravity is so marked that tho separation of the water will not be difficult.
At the oil wells a tank at least 12 feet deep and 16 feet in diameter should be sunk
in the ground to such a depth as to catch all overflow from the wells and all leakage from tanks and pipes and waste from loading. The inlet should be so made
that the inflow will not agitate the liquid in the tank. A perforated partition will
direct the proper distribution of the li<Juid. The outlet pipe should project well
into the tank 3 or 4 feet above the bottom of, the tank and be so perforate<l as to
obtain an even draft from tho liquid without causing any perceptible current in the
tank. It should then be carried to the level of the inlet and connected with the
discharge pipe. By this process the water will be carriecl away and the oil and
heavier matter held in the tank. Care must b e taken to draw off the oil and waste
at the top as fast as it accumulates and to clean the bottom as often as necessary.
In drawing off the "B. s.n from the steaming t ank, sufficient time for the
discharge must be given, that the .flow through the ·separat ion tank will be
F. R.
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slow. Negligence in this matter and any overcharging of the tank will result in
inefficiency. A second and smaller tank may be used if it is necessary to continue
operations when this tank is being cleaned.
At the fuel-gas works a separation or subsidence tank, in addition to the one now
in use, is very desirable. This may be similar to the one described for the oil wells.
The depth should be 12 feet and the diameter 16 feet. It should be designed so that
the inflow will be evenly and smoothly distributed, with partitions arranged so as
to prevent currents, and with the outlet pipe placed 5 feet above the bottom anrl
extending two-thirds the way across the tank and so perforated as to permit an
even flow. The outlet pipe will discharge near the Jevel of tho inflow, and all tbe
ordinary water and washings will fl.ow off by gravity. The oil waste at the top and
the tarry waste at the bottom may be emptied when n ecessary.
Some repairs and modifications of the tank now in nse are desirable, ancl proper
attention to its cleaning ancl. operation will be necessary.
The expense of folJowing out the recommendations made will not be great.
Wooden tanks, partitions, and drains are suitable fo r the purpose. The waste
products obtained will Le of some commercial value, and at least will not be difficult
to dispose of. The location is such that the tanks may receive and discharge the
liquid without pumping.
To summarize my report, I may repeat:
(1) That oil waste escapes from the oil wells and from the fuel-gas works into the
·wabash River in noticeable quantities, although the total amount is not large.
(2) That this waste may readily be separated from the waste water by inexpensive subsidence tanks.
I ship by American Express to-day a sample taken from the flow from the well of
the Pho:mix foundry; a sample of sewage from the ca,nal sewer on Ninth street, near
Sycamore, which receives the waste from t110 oil wells; · a sample of sewage from the
mouth of the sewer at the foot of Eagle street; a sample of the waste which passes
into the sewer from the works of tho Citizens' Fuel and Gas Company, and also a
sample of the waste from the works of the Terre Haute Gaslight Company.
DISEASES OF FISHES.

Dr. R.R. Gurley continued during the year his researches respecting
the parasites and diseases of fishes. His paper on the Myxosporidia or
protozoan parasites, which are the cause of considerable mortality among
fishes, was finished early in the year, although assigned a place in the
annual report for 1891-92, the publication of which was at that time
not completed. Several cases of disease and mortality among the eggs
and young fish at some of the hatching stations were made the subject
of investigations, the most important being furnished by the station at
Northville, Mich., where, during the spring of 1894, a very high death
rate occurred among the yearling and two-year-old brook trout stored
in the ponds at that place. Dr. Gurley was sent to the station and
remained there several weeks, but despite the comprehensive scope
of his inquiries the true cause of the difficulty failed to be discovered
or, at lea t, no effective remedy was found. The diseased fishes were
infe ted to a gTeater or less extent with well-known parasites of two
or more varieties, but it could not positively be said that they were the
chief instrume t of death, even if they were concerned in it at al1.

REPORT OF THE DIVISION OF STATISTICS AND METHODS
OF THE FISHERIES.
By

HUGH

M.

SMITH,

Assistant in Charge.

The report of the division of statistics and metho<ls of the fisheries
for the fiscal year 1894 comprises an outline of the general statistical
field investigations conducted by the regular corps of agents; an account of inquiries regarding specia.l fisheries or in special regions; a
notice of the published reports emanating from the division; suggestions for the work of the division, and notes on a number of miscellaneous matters connected with the division work.
The regular personnel of this division in 1894 consisted of 7 clerical
assistants, 4 field agents, and 2 local agents. Two clerks and 1 local
agent were at times assigned to duty as field agents. Mr. A. B. Alexander, fishery expert on the Fish Commission steamer Albatross, was
t emporarily detached from the vessel and given shore duty in this division. In a spe-cial inquiry several temporary field assistants were also
employed for a short period. The appropriation for the field and other
expenses was $5,400, of which $3,296 was expended in field inquiries
aud $541 for salaries of temporary employees, incidentals, etc., tlte
unexpended balance being $ 1,563.
GENERAL FIELD INVESTIGATIONS.
THE MACKEREL FISHERY.

In the report of the division for 1893 announcement was made of the
inauguration of a study of the New England mackerel fishery in May,
1893, in conjunction with a canvass of other fisheries of that region.
Mention was also made of inquiries in the Middle Atlantic States
regarding the catch of mackerel in pound nets. The work in New England was brought to a close by October, and resulted in the collection of
more detailed statistical information for the m~ckerel fishery than the
Commission bad previously obtained. A synopsis of the scope of the
statistical inquiries was given in last year's report.
In addition to the four regular field agents, the division had the

~~rytce~ 9f Mr~ E 1 F. I;io~l+e, w4q 'Y~s cJe~l:l>ileq. from the division of
.
. .
µry
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fish-culture, and Mr. F. F. Dimick, local agent at Boston. The territory
covered by the field force in the investigation was as follows: Mr. Ansley
Hall canvassed the whole of Rhode Island and New Hampshire and
that part of the Massachusetts coast lying between Newburyport and
Barnstable, with the exception of Gloucester and vicinity; Mr. C.H.
Stevenson, the whole of Connecticut and part of Maine coast between
Round Pond, in Lincoln County, and Castine, including the islands in
Penobscot Bay; Mr. W. A. Wilcox, part of Massachusetts south of
Barnstable, including the Cape Cod peninsula and the islands off the
southern coast; )\fr. E. F. Locke, Gloucester, Rockport, aud vicinity,
Massachusetts, and the coast of Maine from Sullivan to Bluehill,
including Mount Desert Island and other smaller islands adjacent
thereto; Mr. F. F. Dimick, the eastern Maine coast from Gouldsboro to
Lubec, inclusive; Mr. E. E. Race, the western part of Maine, from the
State line to Round Pond and the region between Castine and Bluehill.
The number of persons engaged in the mackerel fishery of the New
England States in 1892, the last of the three years covered by the
agents' inquiries, was 5,893. Of this number, 2,406 were vessel fishermen, and 3,4:87 were shore or boat fishermen. These figures include all
persons who fished especially for mackerel during any part of the year
or in whose apparatus mackerel constituted a conspicuous part of the
catch. Detailed information for each State is contained in the follow.ing table, in which data for the years 1890 and 1891 are added for
comparison:
Table showing b!f States the n1.1,niber of persons engaged in the New England mackerel
fishe1·y in 1890, 1891, and 1892.
Vessel fishermen.
1890.
374
Maine···-··-·-···-···----New Hampshire •. _..... _. .
32
Massachusetts . .. __ ... __ .. 1,440
Rhode Island .. ____ . _... _..
58
Connecticut ............ _.. ---·----

Total. . . - -... - .. -- - - .

1,904

1891.

1892.

-1890.

1891.

1892.

-------- -

482
25
1,722
60
17

418
25
1, 87()
71
16

2,306

2,406

Total.

Shore or boat fishermc:n .

States

1890.

-

2,429
23
948
72

2,603
969
72

2,387
20
1,006
74

2,803
55
2,388
130

3,472

3,660

3,487

5,376

1ti

1891.

1892.

---3,085
41
2,691
132
17

2,805
45
2, 882
145
16

·------- -------· -------- ---·····
- - - - --- - - 5,893
5,906

The value of the fishing property connected with the mackerel fishery of tlle New England States iu. 1892 was $1,414,422. The vessels
employed numbered 207, and were valued with their outfit at $789,35 '.
The number of boats used in the shore fisheries was 2,906, with a value
of $196,997. The apparatus consisted of 244 purse and other seine ,
valued at $127,775; 7,321 gill net , worth $62,450; 361 pound nets and
trap net, having a value of $236,736; and 7,789 lines, with a value of
$1,106. Iu the table which follows :figures for each State are given
bowing the details of he investment iu the mackerel fishery in 1890,
1 91, and 1892.
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Table showing by States the vessels: boats, and apparatus employed in the New England
mackerel fishery in 1890, 1891, and 1892.
Maine.
Items.

No.

Value.

New Hampshire.
Value.

No.

Massachusetts.
No.

Value.

1890.

V essels . • • • .. • . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . .

28
Outfit. ..................... . ............... . . . .. . . . . .
1

$88, 700
38,900

n:~1~~~~~:: :::::: :: :::: ::::::::::::::::: :: ::: u~~

3

~g

105,219

8~t~:;~~·.

$3, 700
1,950

153

1,620

6,305
778

~~·s·s·e·l· ~.s~~~i.~s. =............. . . . . . .
37
20, 900
4
1, 600
Gillnets.. ...... . ....... .. ..................
179
1,134
20
300
Lines ....... . ...................................... . ........................... .
.Apparatus, boat fish eries:
300
l:!eines ... . .. .... .. . . . . . . . .. . ...... .. . . . .. . . .
5
1,125
27,811
Gill nets .. ............................... , .. 3, 800
75
40, 705
Pound nets and weirs.......................
108
Lines . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4, 584
570
20
A

Total................................... . . . . . . . .

824,239

$306,205
97,641
79,622

142
402
1, 383

70,365
4,235
193

2
3,174
175
1,651

!l00
32,099
183,825
212

10, 297

775,297

====l====l====~===:I=

1891.
35
Outfit. .. ..... ..... . ............. . .......... . . . . . . . . .
Tonnage. ................................... 2, 0i9
Boats . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2, 156

Vessels . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

3,000
1,285

111, 975
48, ooo
112, :!87

75
36

1,525

.A.~p:i,ratus, vessel fisheries:
Sernes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
49
25, 050
4
1, 500
Gill nets....................................
149
894 ... . ............. .
Lines .......................................................................... .
.Apparatus, boat fisheries:
Seines ..................................... .
350
5
1,125
Gill nets ..................................... 4,031
75
30,817
59,165
Pound nets and weirs ..................... .
159
Lines . ., ................................... . 5,020
6
752
Total...........................................

164

80,992

181
386
1,094

92,320
3, 700
156

3
2,822
192
1,888

1,050
27,980
190,950
226

8,436

389,290

423,794
l::!5, 819

7,728
799

946,987

1892.

V essels • • • • • • .. .. • . . . . . . . . . . . . . . . . . . . . . . . . . . . .

32
Outfit... .......... . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . .

B;fa~.~~~.~~:: ::: :: :: :::::::::::: :: :::::::: :: :::
.Apparatus, vessel fi sheries:

t zg~

92, 450
41, 210

2

109,576

75
34

3,000
1,385

164

1,580

8,657
830

80,041

184
431
972

102,450
4,335
152

3
2, 752
207

900
27, 550
184,710

f]l~~;~~ ~ ~.:::::~~::::::.:::::::::::::::::::::....~;!.... ~~'. ~~~. :::::t :::t ~~~:

.A.:P,p.aratus, boat fish eries:
Semes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Gill nets.. .... ....... ...... ...... ...........
Pound n ets and weirs . .. ..... . ............. .

6

375
1
100
28, 854
75
1, 125
52,026 . .. . . . . . . . . . . . . . . .

3, 882 I
154

I

Hn;~~::: ::::::::::::::::: : :::::::::::: .. ·: '~ 347, ::: :::::::r··;, ;~
Rhode I sland.
No.

Value.

': '59 1,028, :::

Connecticut.

Items.
No.

Value.

489,719
137,072

Total.
No.

Value.

1890.

Vessels .......................................
15
Outfit...............................................

:s~i~~.~~~:::::::::::::::: :: ::::: :: :::::::::::

.A ~~~r:;~~: ~.e.s~·e·l· ~~ ~.e.~i:.s. =.

.......... _ . . . . . . .

$13, 100 . . . . . . . . . . . • • . . . . .
201
1,236 .... .....••......... .... ..

$411 , 705
139,727

·5,-300 · :: : :: : :: ::::: :: : :: u~~

191,761

183
601
1, 519

92,865
5,669
278

7

1,200
61,035
224,530
813

1
~: · · ·
. ...... _

. . . . . . . . . .

. . . . . . . .

. . . . . . . . . .

Gill nets..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Lines.......................................
136
85 . . . . . • . . . . . . . . . . . .

.A

~~i~:;~~: ~~·a·t· ~s.~~~~~~ ~ .......... . ................... "....... . . . . . . . . . . . . . . . . . .

Gill nets.................................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
l'onnd nets and weirs....................... . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .
Lines.............................. . . . . ......
144
29 ..... ... ..........

Total................................... . . . . . . . .

7, 049

283
6,399

19, 750 . . . . . . . . . . . . . . . . . . . . . . . . . . 1,129,583

1891.

Vessels ................................... ... .

16
Outfit ............................... ·-· · · .......... .
1

n~1:~.~~~: :::::::::::: ::::::: :::: :::::: :::: ::

i:

14, 10()
$3, 000
218
555, 869
1,300
]77,740
1,336 ········
7l .••....... 10,126 .•........
5, 300 . . . . . . . . . . . . . • . • . . 3, 027
200, 104
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'l'able showing by S tates the 1,essels, boats, and appa1·atns eniplo.11ed i-n the New England
rnackerelflshery in 1890, 1891, and 1892-Continued.
Rhode Island.

Total.

Connecticut.

I te ms.
No.

Value.

- - - - - - - - - - - - - - - - - ! - - - - --

No.

Value.

No.

Value.

- - - - -- - - -- - - - -

1891-continued .

~

!'.~~.

.Al1 fi;{: t; :s:st t t ~ i :e:s::::::::::::::::::::: : : : : : : : : : : : : : : : : : : ..... . ......
Lines .... . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . .
152
$86 ................. .
Appar atus, b oat fisheries:
Seines . . ....................................................................... .
G ill nets .... . ....................... .. ............. .... . ............. . .. . ..... . .
P onncl n ets a nd w eirs ......... . ........... . . . ......... ............ . ...... . ..... .
Lines . . . . . . . . • . • • • • • • . . . . • . . . . . . . . . . . . . . . . . .
144
29 ... . ............. .
Total .. . ..... . .... . '..................... . . . . . . . .

236
5B5
1, 2!6

$119,570
4, 59!
2-12

8
6,928

1,400
59,922
250,115
1,008

1!/il

7,058

5, 000 . . .. . . . . 1,370,564

20, 851 ... . ... .

1892.

-

Vessels............. •• . . . . . . . . . . . . . . . . . . . . . . . .
18
17, 700
Outfit.................................. . .... . . . . . . . .
1, 622
Tonnage..... . ......... . ....................
203 . . . . . . . . . .
Boats . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .
37
5, 800
Apparatus, v essel fisheries:
Seines ............. .. ...... _. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Gill n ets ...•...........................................•... _..
Lines . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
186
109
AI!P?-ratus, boat fisheries:
Seines..................................... . . . . ..... ........ ..
Gill n ets . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Poundnetsanclweirs........... ... ......... . .... ... ..........
Lines.......................... . .. . . .. . . . . . .
148
30

3,000
207
. .. .....
1, 300 . ... -. -.
71 . . . • . • . . . . 1 10, 761
. . . . . . . . . . . . . . . . .. 2, 906

605,869
183,489

2
700
. . . .. . . . . . . . . .. . . .
. . . .. . . . .. .. . . . . . .

234
612
1, 158

126,400
5,421
261

...... ..
.. ......
. .......
.. . . . . . .

10
6, 709

1,375
57,029
236,736
8!5

........ •.
... . .. . . . .
......... .
.. . . . . . . . .

Total .... . ..........•................... = = - 2 5 , 261 = = - 5 , 000

361

6, 631

196,997

~~ 1,414,422

The quantity of mackerel taken by New England fishermen in 1892
was 21,404;913 pounds, for which the fishermen received $1,062,460.
The fish sold fresh amounted to 7,411,113 pounds, valued at $450,974;
the remainder of the catch was pickled, making 9,389,200 pounds (or
46,946 barrels) of salt :fish, with a market value of $611,486. The
rnsults of the :fishery in each State, together with comparative figures
for the two preceding years, are shown in the foIJowing- table:
Tcible showing by States the quantity and 1,a,lue of the New England rnaclcerel catch in 1890,
1891, and 1892.
To tal guan · Quantity s olu fresh . Qu anti ty sold salted.
t it y as
t ak en from 1 - - - - - - - - 1 - - - - - - - t h0 water
Pou nds .
Valuo.
Pounds.
Value.
(pounds).

States.

1890-Maine.. ............. ... . .. ...... ...... 3, 514, 217
2, 166, 017 $127,766
898,800
$70,569
N ew H amps hire ............ . ........ . .
107,800
74,800
6, 140
22, 000
1,57
Massachu setts . . . . . . . . . . . . . . . . . . . . . . . . 6, 98-!, 095
2, 393, 495
163, 606
3, 060, 400
221, 075
~hone I ~land .. ........... . ... .. ... __ __
339, 175
88, 375
7,652
167,200
13,509
Connecticu t . ...•..................... .. .. . .................... . ............... . ......... . . . . ..
f -- - - -1- - - - - -

T otal. .. -- . . . . . . .. . . . . .. . .. .. .. . . . . . . 10, 945, 287
1891-:r:~nH;~p.·

i;i;e:::::::::::::::::::::::

R:o/1~1a:;~t·s·:: :: : : : : : : : : : : : : : : : :: : : :
Connecticut.. . .... .. .. . ... .. ...... ... .
1

~t8
Z~:j6g

6, 9gJ:

11,939,074
2

1'otaL ... . .... . .................... . . 19,362,354

=
=
«:v Hamp
······h·: r···· ·..····· ·--··--··..··--····--·--···· ·...
5, 072. 433
-- -5!1, 000

1 92-Mn:n
~

11 1

:~n

Ri;t~;;

1-~

l't. ame\ts-- ·--·· · ··-- ---- ··· --· ·· ·· --·.. · ·--- ·----·...
... · -

16, o:n, 05
226 !175
700
·ticut. . ......... . ........ . ......

lotn.L. ................ . ............. 21,:,013

- -1 -- - - - 1

306. 731
4, 148,400
4, 722, 687
305, 164
- - -==l===--=-=-=-=1 - - - 139. 26-!
3,837, 3, 5
2, 099,800
194,724
2.1, 7
38, 600
10, 560
522
303,351
3,898, 174
5, 360,600
242, 123
9,583
93,275
120,800
8,176
3,
62,200
7,839,354 445,54.5 -7,682,
--- - -457,793
--000

2, 521, 233
15, 500
4,762,905
111 475

=133, 781

1 420
305'. 839
9 934

j_:.:·== .....'.....
I

7,411,113

450,074

1, 700, 800
29,000
7, 516,600
77,000
65,800

113, 6S5
2. 525
48!, 657
5, 02
4, 17

9,389, 200

611, 4 6
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REPORT OF COMMISSIONER OF F ISH AND FISHERIES.

119

In the previous report mention was made (lf the intention of the
office to obtain statistics showing, for the fresh and salt, fish, respectively, the quantities and values of the mackerel of ea.ch size and grade
recognized in commerce. No attempts had previously been made to
secure complete information on this phase of the subject, the only data
published bearing on it being the r eport of the inspection of salt mackerel in some of the New England States. By those who have favored
the restriction of the mackerel fishery, much stress has been laid on
the diminishing size of the mackerel caught, the point sought to be
made being that the fishery is prosecuted so assiduously that the fish
fail to attain maturity before they are caught. While the results of
tl!e efforts to secure complete figures on this point were not entirely
satisfactory, owing to the general absence of records showing the sizes
of the fish sold in a fresh condit ion, the information obtained is as
accurate as the circumstances permit and undoubtedly difters but little
from the actual results of the .fishery.
The sizes of fresh mackerel recognized in the trade are extra large,
large, medium, small, and tinkers; the grades of salt mackerel are
No. 1 extra, No. l, No. 2, No. 3 large, No. 3, No. 4. Several special
grades are also recognized. These sizes and grades may be defined as
follows, the measurements being made from tip of nose to fork of tail:
Sizes and grades of fresh and salt mackerel recognized in the trade.
Fresh mackerel.
Over 15 inches l ong ...............
Over la inches and under 15 inches
long.
0 vc>r 11 inches and under 13 inches
long.
Over 10 inches and under 11 inches
long.
Under 10 inches long . . ....... . ....

D esignation.

Salt mackerel.

Extra large .
Large.

Best quality, over 15 inches long .
:Best qcrnlity, not l ess than 13
inches long.
Btist quality, 11 inches long a nd
under 13 luches.
Second quality, not less than 13
inches.
Second quality, at least 10 and
under 13 inches in length.
All under 10 incl.Jes in length.

Medium.
Small.
Tiukern.

Designation.
No. 1, large.
No.I.
No.2.
No. 3, large.
No. 3.
No.4 .

I

The data obtained in the recent canvass, combined with those secured
in the previous investigation of this region, permit a comparison of the
mackerel catch for a continuous period of six years ending in 1892.
The figures are very instructive, in view of the importance of the .fishery and the special attention it has of late received on account of the
serious decline dating from 1886. When the yield of mackerel in 1880
is contrasted with that in each of the recent years, as is done in the
following table, the full extent of the decrease is exhibited.
It appears from the table that in 1880 the quantity of mackerel sold
fresh by the New Eu gland fishermen wa-s 21,742,763 pounds, valued at
$374,329, and the quantity salted was 50,226,800 pounds (or 251,134
barrels), valued at $1,442,917. During the six.year period covered by
the figures presented, the fishery reached its lowest point in 1889, when
the yield of fresh mackerel was only 3,074,441 pounds, worth $256,550,
and of salt fish 5,286,967 pounds (or 26,435 barrels), having a value of
$4:74,874 ; while the :fishery was at its maximum in 1887, in which
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year 7,356,046 pounds of fresh fish, valued nit $373,070, were sold, and
18,716,580 pounds (or 93,583 barrels) of salt fish, worth $1,064,,124, were
packed.
The decrease in the mackerel catch, as compared with 1880, bas been
largely compensated for by the increase in the price. Thus, while the
yield of fresh mackerel in 1892 was but little more than a third that
in 1880, the value of the catch was one-fourth greater; an<l. while the
output of salt mackerel in 1892 was less than one ..fifth that in 1880, the
value of the salt fish was only about one-half less.
Comparative table showing the quan tities and values of fresh and salt m.ackcrel taken by
New England fishermen in 1880, 1887, 1888, 1889, 1890, 1891, and 1892.
Maine.
Year.

New Hampshire.

Fresh.
Pounds.

1880 ........
1887 ..•. ....
1888. · ··•••·
188!l ........
1890 ........
1891. . .... •.
1892 .••..••.

4,352,455
l, 011, 814
573,509
417,441
2,166,017
B, 837,345
2,521,233

Value.

Pounds.

Value.

$135,249
n4, 809
40,703
36,074
127,766
194,724
133,781

18,228,000
3,023,000
1, llll, 000
562,100
898,800
2,099,800
1,700,800

$524,055
159,784
73,900
51,904
70,569
1'.i9, 264
113,685

368,000 a$10. 580
8,849
144,377
4,118
56,616
2,010
21,860
6,140
74, 800
522
10,560
1,420
15,500

Value.·

1880 .... • .•. 16,896,308
1887 .•... ... 5,890,092
1888 .••..•.. 4,755,925
1889 ...•.... 2,305,028
1890 ........ 1 2,393,495
1891. ...... . 3,898,174
1892 .....••. 4,762,905

i

Pounds.

$224,720 . 29,684,200
287, 657 15,084,500
268, 800
8,920, 050
4,382,167
190,074
3, ouo, 400
163,606
5,360,600
242,123
305,839
7,516,600

Year.

Fresl1.

;

Pounds.

1880 . .......
1887 ........
1888 . •...••.
1889 ........
1890 . •......
1891. .•.....
1892 .. ......

37,000
41,700
28, 160
33,500

Salted.

89,000
268,063
237, 100
296, 6U
88,375
93, 275
111,475

$853, 420
ls70, 025
659,520
394,517
22 t, 075
303, 351
484,657

·· ··- -- ·-·· ·
------ -- --- ·
..................

844,600
59,280
24,500
16,100
---------· ..............
62,200
-------- -65,800

··········!

Pounds.

Value.

- - - ---

a$2, 670
18,545
20,007
25,081
7,652
8,176
9,934

····soo:200· ···i2s: 5ii

23, 62i
2-1, 555
13,509

303, 8\JO
302 000
167:200
120, 800
77,000

9,583

5,802

Total.

Pounds.

a$1, 110
3,210
2,276
3,311

$41 ,160
2,728
a,348
2, 359
1,578
2, 1 7
2,525

Value.

Pounds.

Salted.

Fresh.

Salted.

Value.

Value.

1, 470, 000
49,600
43,400
24,600
22,000
38,600
29,000

Fresh.

Value.

Connecticut.

'!

Pounds.

Rhode Island .
Salted.

Fresh.
Poun_ds.

---- --

Value.

Pounds.

Massachusetts.
Year.

Salted.

Fresh .

Salted.

Value.

Pounds.

Value.

$24,282
3,046
2,100
1,539

21, 742, 763
7,356,046
5,651,310
3,074, 441
4, 722,687
7, 3:19, 354
7,411,113

$374,329
373,070
335,904
256,550
305, 16-!
445,545
450,974

3,408
4,817

Pounds.

Value.

50,226,800 $1,442, !)17
18,716,580 I, 06!, 1~4
762. 492
10,412,750
474,874
5,286,967
306, i31
4,148,400
457,703
7,682,000
6U ,4 6
9,389,200

a Approximate.

A feature of some interest disclosed by the foregoing figt1res is t.be
relative proportion of mackerel sold fresh and salted in the years rnen·
tioned as compared with tbe conditions in 1880. The prrcentage of
mack rel leaving the hand of the fi hermen jn a fresh condition in
r ent year was greatee than fo 1
, and the tendency toward the
di p . al of the fish in a fre h state aM)ear. to be increa ing yearly.
Thu , tbe p r entage (by w ight) of th total cateh sold fre h was 28
in
35in 1 , ''""jn 1 'D ,53 in J 9 51in 1891 and 44 in 1892
ro

wlli1 in 1

it wa.

n]y ' .

'
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A consideration of the quantities of mackerel taken with each kind
of apparatus shows the preponderating importance of the l)urse seine
as a means of capture. Of the 47,946 barrels of salt mackerel landed
fa 1892, 42,650 barrels were caught with seines, and of the 7,411,113
pounds of fresh fish taken in the same year, J ,202,686 pounds were
secured in seines. The largest quantities of the mackerel sold fresh
are, however, obtained in pound nets, the cHitch in 1892 being 3,915,037
pounds.
In the f\)llowing table detailed :figures are given showing by States,
for the years 1890, 1891, and 1892, the quantity and value of salt and
fresh mackerel taken with the different appliances.
Table showing by apparatus with which taken the qiiaritity and 1;alne of the New England
niacker<;l catch in 1890, 1891, and 1892.
Maine.

New Hamp8bire.

Massacl1useUs .

.Apparatus.
Quantity.

Value.

Quantity.

Salt fish:
Seines ____ - . _. . __ . _.... barrels_ .
Gill nets_. __ .. ~_ . .. __ . . __ .do. ___
Pound nets.···---. _____ .. do._ ..
Lines ______ -···. _____ ..... do.·--

3,993
104
231
16G

$64., 311
l , 583
~. 34.0
2,335

__________ .,_

Total--·---_···-······- .....

4,494

Pound nets ___ . _______ . ___ do ... .
Lines ............. __ ... _.. do ...

~~w~~i; ~ ~:::: :::::::::~~1~~~::

Total ···- __. ··---- ______ ....

Value.

Quantity.

Value.

1890.
80
30

$1,103
4.75

13,560
386
29
1,327

$192,825
6,al:ll
4.15
21, 50-!

70,569

110

1,578

15, 302

22l, 075

19,350
815, 148
874., 764
456,755

1,068
48,572
46,582
31,544

28,800
28,000

2,790
1,950

18,000

1,400

618,480
499,007
1,133,438
142. 570

36,001
40,586
74., 588
11,531

2,166,017

127,766

74., 800

6,140

2,393,405

163,606

8,647
312
1., 233
307

113,825
3,924
17,288
4,227

103

2,187

25,456
525
83
739

283,143
7,504
1,788
10,916

------·-------------- -------·--

Fresh fish:

------------ ----------

1891.

Salt :fish :
Seines .............. ·-. barrels ..
Gillnets. -...... . __. . -· .. _do . . ..
Pound nets._ .......... _.. do._ ..
Lines . .. .. ................ do ... .

:~: :: ~~~~~~/::::::::::

Total .... ·- ....... ____ ......

10, 499

139,264.

Fresh fish:
Seines .. ............... pounds ..
Gillnets ----··. __ ... ____ .. do.·-·
Pound nets .. -·.···-·· ·-··do . ...
Lines .. _.................. do ....

13,916
1,049,485
1,882, 381
891, 563

825
56,281
77,060
60,558

], 800

Total .. _.. __ . _. __ .. __ .......

3,837, 34.5

194,724

10,560

7,539
225
137
603

102, 54.6
3,125
1,499
6,515

145

145

193~-~~

303,351

80

679,380
521,807
2, 4.95, 675
201,312

41,355
42,526
142,329
15,913

522

a, 898, 174

24.2, 123

2,525

34,637
935
1,107
904

44.0, 016
14,030
17,560
13,051

2,525

37,583

484,657

13,500
2,000

1,280
140

1,105,435
607, 787
2, 740, 709
308,974

73, 644.
47,449
150,832
24., 914.

15, 500

1,420

4,762,905

305,839

5 , 7 6 0210
~
3,000

1892.

Salt fish:
Seines- ···._ ..... --· ... barrels ..
Gill nets ... _........... _. _do._ ..
Pound nets ............ _.. do ... .
Lines ..................... do ... .

- - - - - - - - - - - - - -8,504

113,685

Fresh fish:
Seines .. _.............. pounds . .
Gill nets ........ _....... _.do. - ..
Pound nets ... _.. _._._ .... do ... .
Lines .. _............. _.. _.do .. . .

83,751
806,510
1,174,328
456, 644.

4,843
45,703
56,348
26,887

Total·-····-·-----·····-·-··

2,521,233

133,781

Total _.. -........ - - ..... - .. .

-------- ---- ------------------··- ----------
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Ta ble show-ing by apparatus wi th which taken the q1tantity and 1Jalue of the New England
rnackerel catch i n 1890, 1891, and 1892-Continued.
R hode I sland.
App arat u s.
- --

-

-

1-8-90-.-

I

Connecticut.

Total.

- al-u-e .-l-Q-u a- n-t1-· ty-.--:-V-al_u_e. / Quantit y. I Value.
-O-~u-a-n-ti -t y-.- V

I

- - - - 1 -- - - 1 -

Salt fish :
Seines .......... . ...... barrels. . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .. . . . ... . . . . . . .
Gill nets .... . . ... . ... . .... do ....... · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·
Pound n ets ... . ........ . .. do . . .... . ................. . ............... . ..... ..
L ines . . .......... . ..•.... . do....
836
$13,509 ..................... .
T otal . . .... .. .............. .

836

13, 509 .... ..... ...... ... ... ·

i--I
17, 643 1 $258,239

~'. ~;

~~i

,
2 329

5
3 ,3-18
7

20, 742

I ao6, n1

:I==== ,====

9

Fii1
rfi:~::::::::::::::~~.~f/~:: :::::::::::: :::::::::: :::::::::::: :::::::::: 1,mJ~~ l~~;tUgi~
Pound n ets . . .... . ........ do.... . . . . . . . . . . . . . .. . . . . . . . .. . . . . . . . . . . . . . . . . . . . . 2,008,202
Lines ..... . ..... . ......... do....
88,375
7,652 ....... . .............. __1_o5_,_7o_o_ ___ _
1

Total . ............. . ... . ... .

88, 375

7, 652 . . .. . . . . . . . . . . . .. . . . . .

1

4, 722, 687

305, IR!

1891.

Salt fi sh:
402,563
34, 607
Seines ........... . ..... barrels.. . . . . . . . . . . . . . . . . . . . . . .
311
$3, 408
11,4.28
837
Gill n ets . . ................ do . .. . . . ... . ......................•..... ···· ·· · ·· ·
19,076
1,316
Pound nets ... . ....... .. . . do ... . .. . .................. . ......... · .. · · · · · ·· · ··
1,650
Lines ............. . .. . . . .. do....
604
9,583 ............ _··_··_·_·_·_·_··__ _ __ ._ 24,726
1

1 - - - - 11- - - - - - -

Total . . . . . . . . . . . . . . . . . . . . . . .
Fr~s.h fi sh:

60-!

- -- -

9, 583

311

.

~~lf~!t~::::::::::::::: ~..1:i

0 1
~~~ :: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :

rr::s~.~~~~:::: :::::::::: :i~:::: .... "!ia," 275.....s: i76. ::: ::: ::: :::
Total . . . . . . . . . . . . . . . . . . . . . . .

93, 275

I
I

3, 408

38,410

457,793

I::::::::::

699,056
1,574, 292
4, 378, 056
1,187,950

42,412
99,017
219,3 9
Si, 727

1
:::: :::: : :

1- - - -

445, 54.5

7,839, B54

8,176 . .................. · . .

'====1,= = = t = ===1== ==1== ==

1892.
54.9. 904.
42,650
SaJ!f!i~~ =.. ..... . ...... . .. b arrels.. ............ . . . . ..... .
329
4, 817
17,155
1,160
Gill n ets ........... . ...... do .. .... . ........ . . . .............. --· · .. · · · · ··· · · ·
10,059
]
,
244
Pound nets . .. . .. . ... .. ... do .. .. .. . ...................... · ·· · · · · .. · · · · · ... ..
25,368
Lines . . .... . . . .. . ......... do....
385
5,802 ........... . ........._·__ _ 1,
_892
_.

1

1

46, 9-!6

611,486

1,202,686
1,416,297
3,
915, 037
P ound nets . .. . ........... do ............ . ............. . ... . ........... ·· · · · ·
877,093
Lines ... . ................. do....
111,475
9, 934 ... ....... · · _··_··__·_··_
· ·_· 1_ _
_

79,767
93,292
216.1 0
61,735

T otal ........ . ......... . . .. .

385

5,802

4, 817

329

Fresh fish:

~~{f!!t;::::: :: ::::: :::~~-~~~~: : ::::: ::::::: :::::::::: ::: ::: ::: ::: :::::::: ::
T otal . ... ... . . .... . .... . ... .

111,475

9, 934 ············ ···••• ....

7,411, m

. - --

I

450,974

'.l'HE NEW ENGL .A.ND ST.A.TES.

Iu connectiou with the canvass of the mackerel fishery in the . . Tew
England States, an investigation of certain other important fisheri
of the l'egion was u nder taken, as ment ioned in the las t r eport of the
<li vi ion. Circumstances prevented a general canvass of t he New Eng·
land fi heries, and it was necessary to restrict th e inquiries to tho e
subjects having special iutere t. The branches considered were the
:fi. ·berie for shad, alewives, herring, menhaden, salmon, smelt, lobt r , whal , oy ter , clam , and scallop ; the canning of sa~'dines and
lob ter ; and the manufacture of menhaden oil and fertilizer. Compl te data were o tained for a.U of the e, the statistic r elating to the
•a] n ar Y ar 1 !L. . ancl the descdptive matter i ndicating the principal
dwn g .· in me 11 l. f :fi biug a undance f fi h and oth er product .
h g n ral nditi n of 11 indu . try ,·i n e th p eriod covered b ..
C>
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the last field inquiries. Some brief descriptive notes on each of the foregoing branches win be presented, supplemented by general statistics.
The shad fishery.-While the shad is found a.long the entire New
England coast, it is only in Maine and Connecticut that regular fishing
for this fish is carried on; in all of the other States except New Hampshire, however, considerable quantities of shad are taken incidentally
and add to the income of the fishermen. In Maine the shad ranks next
to the smelt in value among the river fishes, and in Connecticut it is
the most important anadromous species.
The principal part of the shad catch in Maine is taken in the Kennebec River and Casco Bay. In Connecticut, the Connecticut and Housatonic rivers yield most of the supply. The bulk of the· shad credited
to Massachusetts is obtained in pound nets in Barnstable County;
larger or smaller quantities are, however, taken each year by mackerel
vessels using purse seines. The shad caught in Rhode Island are
mostly secured in pound nets set in Narragansett Bay.
The number of persons using apparatus set primarily for shad in the
New England States in 1892 was 570; of these, 454 were in Maine and
116 in Connecticut; 177 fishermen used gill nets, 358 pound nets or
weirs, and 35 seines; in Maine the gill-net fishermen numbered 96 and
the pound-net fishermen 358. Shad fishing in Connecticut was carried
on by 35 seine fishermen and 81 gill-net fishermen.
The apparatus employed especially for shad in Maine consisted of
365 gill nets, valued at $3,425, and 156 pound nets, valued a,t $13,280.
In Connecticut, the shad apparatus comprised 12 seines, worth $675, and
46 gill nets, having a value of $2,312. The boats used in connection
with the foregoing apparatus numbered 55, and were va,l ued at $2,095.
The catch of shad in apparatus set especially for that fish was
939,110 pounds, valued at $34,948, of which quantity 850,150 pounds,
worth $27,192, were taken in Maine, and 88,960 pounds, worth $7, 75G,
in Connecticut. The yield of the different kinds of' apparatus in each
State was as follows: Pound nets, 669,450 pounds, $19,590 (all in
Maine); seines, 17,252 pounds, $1,704 (all in Connecticut); gill nets,
180,700 pounds,$7,602,in Maine; 71,708 pounds, $6,052,in Connecticut.
The catch of the regular shad :fishermen w~s greatly augmented by
the take of persons using apparatus set primarily for other fish. Thus,
in Maine, pound nets took 17,420 pounds, valued at $789, and gill nets
1,400 pounds, $70; in Massachusetts, pound nets caught 48,382 pounds,
$2,409; purse seines (operated from ma,ckerel vessels) 70,300 pounds,
$1,986; haul seines, 6,827 pounds, $410; in Rhode Is]and, pound nets
secured 24,350 pounds, $776; in Connecticut, pound nets yielded 21,602
pounds, $1,679.
Considered in the aggregate, the New England sbad fishery bas
declined since 1880. .A.n analysis of the statistics shows that in Maine
the catch has decidedly increased and that in Connecticut the decrease
bas beei-1 noticeable. In New Hampshire and Rhode Island there has
also been a marked. decline, wb i1e in Massachusetts the output in lSU:}
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was about the same as in 1880. Tim total catch of shad in the New
England States in 1880 was 2,117,392 pounds, having a value of $88,'i30.
Of this quantity, 580,319 pounds were taken in l\faine, 6,417 pounds in
New Hampshire, 164,524 pounds in Massachusetts, 48,100 pounds in
Rhode Island, and 1,318,032 pounds in Connecticut. The difference
between the output in 1880 and 1892 was 979,001 pounds, valued at
$45,H63. In Maine the increase, amounting to 288,651 pounds, or abont
50 per cent, was chiefly in the Kennebec River, and in Connecticut tbe
decreased output, 1,207,470 pounds, or 92 per cent, was mostly in the
Connecticut River.
The failure of the shad fishery of Connecticut River js one of the
most noteworthy changes iu the condition of tbe New England river
fisheries in recent years. During the first half of tbe present century
this was, next to the Potomac, doubtless the principal shad. stream
in the United States. The decline in the fishery dates from and may be
definitely traced to the erection of a dam at Hadley Falls, Massachusetts, in 1848. A steady annual decrease in the catch was thereafter
reported up to 1868, but as late as 1867 the output of the river was
628,500 shad. In 1869 and 1870 the effects of artificial propagation,
:first undertaken in 1867, were manifested and large numbers of people
who had abandoned the :fishery resumed operations; these carried on
their business without regard for restrictions, and the supply again
became exhausted and has since shown an almost unbroken annual
decrease for twenty years, the decline being facilitated by overfishing,
the interception of larger numbers of fish at or near the mouth of the
river by means of nets, the pollution of the water by sewage and factory refuse, and the construction of jetties at the mouth of the river by
which the migrating :fish have been diverted to other streams.
The following table, compiled from the reports of the Connecticut
and Massachusetts Fish Commissions, shows the number of shad ta.ken
in the Connecticut River in each of those States in a series of year .
The figures for Massachusetts are fully as suggestive as those for Connecticut. The relatively large catch shown for that State in 1881 wa
due to a reduction from 5 inches to 2 inches in the size of the mesh
permitted to be used in nets; this resulted i 11 a greatly increased yield
consisting chiefly of small :fish, and was immediately followed by an
inordinately small catch.
Statement of the number of sha<l taken in the Connecticut Ri'Ver d,wing a series of years.
Yl'arii.
1867 ........• _...... , 526, 500
)876 ............. .. .......... .
1 77 ______ ······· ... ······ ... .
l 78 ......................... .
J 87() ••• - • . • • • • • • • • • . 436, 981
1 0................ 269,918
351,678
1 1
1 2 .......... _. . . . . 272, 003
1 83
177, 308

C~nnect- MassaTotal.
Years.
1cut.
chnsetts.
---·---11-------1--- - - - - - 102,000
12,792
6, 503
17, 790
13,400
7,727
38,382
2,270
3,591

------·-

628, 500
12, 792
6,503
17, 790
450, 390
277, 645
300, 060
275, 6i3
180,899

I

1884 .•••••.........
1885 ... ... ........ .
1886 ............ . . .
1887 .............. .
1888 .. ....... .... . .
1880 . ............. .
1890 . ............. .
1891 .............. .
18n2 ....... ...... . .

150,045
190,300
117,950
80,350
68,450
42,325
34,318
20,503
18,376

1,593
1,718
577
50
824
7fl6

58

151. ""
192, 01.'
11 . 52,
81, 2
69, 2,,1,
43.121
34, 3i6
20,503
1 ,a76
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The alewife .fishery.-Among the river fishes of the New England
States the alewives rank. next to the smelt in importance, although in
all the New England. States except Maine and New Hampshire the
alewife catch exceeds in value that of the smelt. The fishery is most
extensive in Massachusetts, where nearly half the quantity and more
than half the value of the yield are obtained. Iu Maine and Rhode
Island the fishery is of similar extent, the former State having a somewhat larger catch and the latter a greater value.
Most of the alewife fishing is done in the rivers or the waters adjoining the river mouths. In Maine the principal alewife grounds are the
Machias, Penobscot, Damariscotta, Kennebec, and Slteepscot rivers.
In New Hampshire fishing is done in the Piscataqua River. The :fishery in Massachusetts is most extensive iu Cape Cod Bay, on Marthas
Vineyard, and · in the Bass, Essex, Rowley, Aganan, Taunton, Mattapoisett, and Acushnet rivers. The catcll in Rhode Island is made in
Narragansett Bay, and in Connecticut the Connecticut River is the
only important fishing-ground.
In °1892 the number of persons in New Eugland engaging in the capture of alewives was 571. Of these, 318 were in Massachusetts and 179
in Maine. The apparatus employed consisted of 112 seines, 203 gill
nets, 60 pound nets and weirs, and 151 dip nets. These, with the 258
boats used, had a value of $17,686. The total catch of alewives
amounted. to 7,847,928 pounds, with a value of $100,364, of which
1,313,977 pounds, valued at $19,826, were incidentally taken in apparatus set primarily for other fish-salmon weirs in Maine and pound nets
employed in general shore fishing in Massachusetts, Rhode Island, and
Connecticut. The output in Massachusetts was over 3,650,000 pounds,
for which the :fishermen received $58,516. The principal part of tbe
catch in Maine and New Hamp sh ire was taken in weirs, in Massachusetts
and Rhode Island seines took the largest quantities, while in Connecticut the most prominent apparatus was the gill net, which also took
considerable quantities in Maine. More than one-third the aggregate
yield was caught with seines, and almost as much with pound nets and
weirs.
The herring .fishery.-The taking of the sea herring is one of the most
important :fisheries of New England, because of its actual value and
of the extensive industries dependent on it. The value of the herring
:fishery is exceeded only by that of such promiuent :fisheries as the
whale, cod, mackerel, haddock, halibut, oyster, clam, and lobster; and,
jf the closely related business of canning and smoking herring is
considered, the herring becomes more important than any other New
England :fishery product except cod.
The herring is taken chiefly iu :Maine and Massachusetts, although
its range embraces the entire New England coast. By far the largest
fishery is in Maine, where there are more herring fishermen, more
capital invested in the :fishery, and more fish taken than in all the ot11er
States combined. In Massachusetts, however, the fishery is important.
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The bulk of the catch in Maine is consumed in the preparation of
sardines and in smoking; while in Ma,s sachusetts more herring are
used for bait in the line fisheries than for any other purpose.
In 1892 the number of persons engaged in fishing for herring in this
region was 1,995; of these, 1,409 were in Maiue. The capital invested
in vessels, boats, and apparatus that were used in the capture of herring was $364,840; of this sum, $197,420 js to be credited to Maine,
and $164,687 to Massachusetts. The aggregate catch of herring was
.53,0G4,929 pounds of fresh fish; this was valned at $386,871 as it left
the hands of the fishermen in a fresh, piekled, or smoked state.
Weirs, pound nets, gill nets, and seines take large quantities of
herring, but brush weirs secure tbe major part of tbe catch. In Maine,
these latter are to be credited with fully three-fourths of the herring
yield, and in the entire region they took nearly three-fifths of the
aggregate catch. Gill nets rank next to weirs and poundR in the quantity of their yield; they are especially important in Maine, where about
seven-ninths of the herring thus secured are obtained. Seines take less
than half the fish caught with gill nets, and are more prominent in
Massachusetts than in Maine. On parts of the Massachusetts coast,
the use of dip nets and torches in the capture of herring is rather a
prominent feature of the fisheries, but in other States this primitive
method is now of no importance.
Comparing the results of the herring fishery with previous years for
which complete data are available, it appears that in 1892 the total output was nearly double that in 1880, and was considerably larger than in
1887, 1888, or 1889. In Maine the catch in 1892 was nearly twice that
in 1880, and in Massachusetts the increase was comparatively almost as
large. The yield in both Maine and Massachusetts in 1892 was larger
than in any other year for which d ata are available. The followin g
table shows, by States, the quantity and value of herriug caught in
each of the years named, the weights representing the fish aJ taken
from the water:
Table showing fo1· a series of years the catch of herring in the New England States.
1 80.
States.

I

1888.

1887.
Value.

Pounds.

Value.

Pounds.

Value.

Maine ............................ 21, 455, 192
New Hampshire . . . . . . . . . . . . . . . . .
J 08 750
Massachusetts .........••........ ~I 7, 70J; 780

$122,596
932
62,998

32,134,005
225,500
8,711,650

$200,615
1,703
74,290

39,018,007
358,200
10,846,770

$239, 9-!9
3.
96,776

Total .. ........... . ... _. . . __ 29,358,722

180,526

41,071,155

276,698

50, 222, 977

I 339., -

Pounds.

I

, 'tates.

~~~t~~tif: ::: : ::: ::::::::::::: ::::: : ::::

IPonnd:Mr v~I P,~i ~
:::!H!! *':::m I:::!lHil ~l- ~·

Total · · • · · · · · · • • · • • · · • · • • · · ·, • • • · • • • ·. - - . . - •..•••.. 1 40, 510, 902

3:JO, 528

I 53, 064, 229

3..,6,:::

Ton:.-In. l bode T l nil In 1802, 700 poimcl. or horrfng were caught, hl\.ving ~ value of $30,
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In addition to the herring smoked at the sardine canneries in Maine,
large quantities are so prepared by the :fishermen of the eastern part
of the State. In 1892, 10,495,143 pounds of fresh herring taken in
American waters, chiefly with brush weirs, were consumed in the preparation of 5,997,225 pounds of smoked :fish. These were placed on the
market in 1,060,320 boxes, each holding about 5 _pounds, and 27,825
boxes holding about 25 pounds each, the value of tho smoked fish being
$136,297. By far the largest quantities of herring are smoked by the
fishermen of Eastport and Lubec, who also obtain many herring for
smoking from weirs set in Canadian waters. The business is also
important in the towns of Jonesport, Trescott, Outler, Addison, and
Machiasport. Between 1889, when the Fish Commission conducted an
investigation of the Maine fisheries, and 1892, the year covered by the
last canvass, this branch experienced a large increase, as shown by
the following figures:
Comparative statement of the quantities of herring smoked by Maine flsherrnen in 1889 and
1892.
Perce1it.

Items.

1889.

1892.

Increase
in 1892 .

Fresh herring utilized ....•...... . ........... pounds ..
Herring smoked:

5,761,000

13, 30], 395

7,540,395

131

626,400
$98,031
6,400
$5,008
3, 2!l2, 000
$103,039

1,460,320
$162,156
34,825
$23, 7,U
8,172,225
$185,897

833,920
$64,125
28, 425
$18, 733
4,880, 225
$82,858

133
65
444
374
150
80

RegW!fu!i_z_~:: :.- _- _- _·: _- _- _- _- .· .· '. _- _-_- _-_-::.·_-_-_-_- ." ."." .· ~-~~~~::
Bloaters ... ... .............. .......... ..... boxes ..
Value ................••........................
Total quantity as smoked . ...... .... .. ....... pounds ..
T ot al v alue ... ....... ... ............... ............... .

. ll"e
"' of
increase.

The present extent of the smoked-herring business as compared with
the conditions ten years ago is one of the most noteworthy features of
the Maine fisheries. This branch has steadily increased since the abrogation of the Washington treaty in 1885. It is not possible to present
satisfactory comparative figures showing separately the fish smoked by
fishermen and canners and the quantity coming from American and
Canadian waters, but accurate statistics may be given showing for the
years 1880, 1887, 1888, 1889, and 1892 the total extent of the smokedherring business. This branch was somewhat less extensive in 1887
than in 1880, but since 1887 the business has steadily increased, and in
1892 bad more than double the importance it had twelve years before.
Comparat-ive summary of the smoked-herring business of Maine in 1880, 1887, 1888, 1889,
and 1892.
Herring smoked.
Fresh h er.
ring utilized
(pounds).

Year.

R egular size.
Boxes.

1880 . ..... ·······-······
1887 . . .... ······· .......
1888. · · ·········•• ......
1889 . ..•. . ····•· ........

1so2••••• •..•••.•••••·••.
-

6,138,942
5,984,098
7,630,761
8,908,243
17,765, 46ti

3i8, 915
588,297
755,077
919, 880

1,781, 214

Value.
$63,783
88,506
124,705
143,961
198,670

Bloaters.
Boxes.
Valne.
--- -- - - 51,700
19,120
23,402
19, 641
49, 825

$36,.190
11,982
15, 449
15, 369
33,366

Equivalent Total
number of value of
pounds as smoketl
fish.
smoketl.
4,434,111
3,419,485
4,360,435
5,090, 425
10,151,695

$99,973
100,488
140, 15-!
159,330

:m,oae
~
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The salmon .fishery.-The taking of salmon is one of the most interesting of the New England river fisheries, although its economic importance is slight as compared with many other fisheries of that region.
While straggling salmon are found in a number of the rivers, it is only
in the Penobscot that the yield is sufficiently large to warrant notice,
less than one-tenth the total annual output coming from other streams.
Special fishing for salmon is prosecuted only in the St. Croix, Denny, and
Penobscot rivers, the fish obtained in other waters being only an incidental element in the catch of nets set for shad, alewives, and other fish.
In 1892, the number of persons :fishing specially for salmon in the
Maine rivers was 198, of whom 174 were in tbe Penobscot. Of these,
29 used gill uets, 159 pound nets or weirs, and 10 lines. There were 20
gill nets employed, valued at $615; the pound nets and weirs were 211
in number, worth $14,450. The boats and shore and other property
connected with the fishery had a value of $5,339. The aggregate catch
was 98,322 pounds, for which the fishermen received $20,332. The
quantity taken in the Penobscot River was 92,282 pounds (equivalent
to 6, 78U fish), valued at $19,124. The output of the St. Croix, Denny,
and Kennebec rivers, respectively, was 2,560 pounds, with a value of
$512; 1,200 pounds, $216; and 2,080 pounds, $460. In addition to tbe
salmon catch shown, a few fish were taken in the Merrimac River and
at several points on the Massachusetts coast. These, however, were
generally released,in conformity with law. The gill-net catch amounted
to only 3,650 pounds, valued at $7 45; that of lines was 560 pounds,
with a value of $112, while the yield in pound nets was 94,112 pounds,
worth $19,475. In Connecticut less than 200 pounds of salmon were
taken in pound and gill nets set for shad, alewives, and other fish.
A small decrease (12,916 pounds, valued at $1,685) occurred in the
New England salmon catch in 1892, as compared with 1880, although a
comparison with intermediate years for which statistics are available
shows a more pronounced decline. Thus, in 1887, the total yield was
186,067 pounds, valued at $36,736; in 1888, 205,679 pounds, valued at
$41,635; and in 1889, 153,159 pounds, valued at $34,406, these figures
being obtained in the official investigations of this division.
The principal decline in the New England salmon fishery considerably
antedated 1880, however, and was coincident with the erection of dams
or other barriers to the passage of fish. As early as the beginning of
the century the rivers of Maine began to experience a decline, and one
by one the numerous streams to which the salmon had been accustomed
to re ort ceased to support the fish, until only the Penobscot remain .
Prior to 1798, salmon were very abundant in the Connecticut River; in
that year a 16-foot dam was placed entirely acros the river about 100
miles above its mouth, aud from that time the fish began to decrea e.
Byl 10 the almon had almo t disapp ar d, and during the ucceeding
ixty years the fl.. ·h , as practically unknown iu this river.
Th re , e rn littler a on to d nbt that the pr ervation of the almon
run iu th
en b ·co J>ivel' ha be u due eHtir ly to artificial propagatioll, which b gan about 1 7 aud ha continued to the present time.
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The known results of the attempts to acclimatize salmon in now
streams warrants the belief that but for cultiv3:tion salmon wonld have
long since been exterminated on the east coast of the United States.
The plants of salmon fry in New England waters by the national and
State :fish commissions aggregated about 20,000,000 to 1892.
The suggestive history of salmon propagation in tbe Connecticut may
here be outlined. The first planting of fry in thi s river, consisting of
2,000J was made iu 1869. A second lot of 30,000 was planted m 1870.
In 1873 150,000 were planted in the tributaries of tho river, and in 1874
another lot of 1,189,000 was introduced. In 1875 the plantings cousisted of 500,000, and in 1876 300,000. Results were soon seen. In
1872 a 7i-pound female, a 10-pound female, and a 1-pound grilse, apparently the results of the plantings in 1869, were takell . In 1874 and
1875 smolts were observed in large numbers in this stream, and several
were caught in the Farmington River, the principal tributary of the
Connecticut. At least three or four salmon were caught in 187G, while
in 1877 the catch amounted to about a, dozen. The best results, l10wever, were observed in 1878, four years after the largest deposits had
been made. During that season tbe catch amounted to probably GOO
marketable fish, the average weight of which was reported as about 12
pounds, some of them weighing 20 pounds. The catch in 1879 is
reported as having been somewhat less than in 1878, but the average
weight was greater, most of those taken exceeding 18 pounds. Because
of certain difficulties, relatively few fry have been planted in the Connecticut River since 1879, and since that year the catch has been very
small, only a few stragglers being reported each year. In 1882 four were
reported, two of which weighed 23 and 25 pounds, respectively, the
other two about 15 pounds each. In 1884 two were captured. In 1887
the catch was unusually large, about twenty being reported. In 1892
three, weighing 35 pounds, -were caught in gilI nets set below Chester,
in the township of Saybrook, and six others, weighing 78 pounds, were
taken in pound nets on either side of the mouth of the river.
The smelt fishery .-While the catching of smelt is not of great
importance in comparison with other branches of the New England
:fisheries, this fishery has some interesting features and in partR of
Maine is of considerable extent. The fish enter tbe fresh waters of all
the coast States of the region, but only in Maine are they sufficiently
abundant to constitute a prominent river fish; there they are more
valuable than salmon, shad, alewives, or any other anadromous species.
Smelt fishing is carried on along the entire coast of Maine, but is
most extensive in the Machias, W estongus, Penobscot, Bagaduce,
Damariscotta, Sheepscot, Kennebec, and Saco rivers, in Penobscot
Bay, Muscongus Sound, Casco Bay, and in sma11 streams in York
County. In Massachusetts regular smelt :fishing is confined to the
Merrimac River. The smelt catch in Rhode Island is obtained in the
Pawcatuck River. The Thames and Mystic rivers are the principal
smelt streams in Connecticut.
F. IL94--9
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The smelt fishery in 1892 gave employment to over 2,000 persons, of
whom more than 1,900 were in Maine. These used, as apparatus of
capture, 161 seines, 305 bag nets, 62 traps and ·weirs, and 3,858 lines,
which, with 408 boats, had a value of $32,406, of which over $29,000
represented the investment in Maine. The quantity of smelts taken
was 1,697,768 pounds, for which the fishermen received $123,963, the
catch in Maine being 1,616,758 pounds, yalued at $115,913. The product of the fishery in 1892 was greater than in any other year for which
data are available. Thus, in 1880, the New England catch was 966,641
pounds, worth $51,313; in 1887, 1,316,350 pounds, $96,467; in 1888,
1,397,450 pounds, $103,584; in 1889, 1,209,385 pounds, $84,912. More
than half the aggregate catch in 1892 was obtained with seines, after
which, in point of output, came lines and bag nets.
The increase in recent years over 1880 has been chiefly due to the
employment of more :fishermen and the use of more apparatus. Thu ·,
iu Maine the smelt :fishermen in 1880 numbered only 992 against 1,913
in 1892, and the number of smelt seines (the most prominent apparatus
now used) increased from 4 to 152.
The lobster fishery.-This fishery has of late attracted much attention
on account of the serious decrease in the output in the principal lobsterproducing States, and special attention was given to it in the field
inquiries. The lobster is generally distributed in the coastal waters of
the New England States, and in each its capture constitutes an important industry. It is more valuable in Maine than in all the other
States combined, and is the principal fishery product of the State.
This :fishery in 1892 gave employment to 3,673 persons directly
engaged in fishing. Of these, 2,628 were in Maine, 26 in New Hampshire, 616 in Massachusetts, 145 in Rhode Island, and 258 in Connecticut. The vessels employed in catching lobsters numbered 55, and
were valued, with their outfit, at $63,590. They were provided with
6,457 pots, having a value of $11,124, aud carried 151 fishermen. Seven
of the vessels belonged in Maine, 2 in Massachusetts, 12 iu Rhode
Island, and 34 iu Connecticut. The number of boats used was 3,925,
valued at $323,290; 2,888 were in .Maine, 29 in New Hampshire, 739 in
Massachusetts, 86 in Rhode !::;land, and 183 in Connecticut. The pot
or traps employed in the boat fishery numbered 190,617, valued at
$206,118, of which 152,J 21 are to be credited to Maine, 1,393 to NewHampshire, 25,872 to l\fa sachu etts, 5,121 to Rhode Island, and 6,110
to Connecticut. The live-cars and other accessory property connected
with this fishery had a value of $55,709, of which 30,746 belonged in
Maine and $18,573 in Massachu etts. The quantity and value of
the lobster catch in 1892 were as follows: Maine, 17,642,677 pound
663, -13; :r w Hamp hire, 196,350 pound , 11,790; Mas achu ett ,
3 1 2,270 pound., 205,63 ; Rhode I land, 774,100 pounds, 53,762·
Connecti ·ut, 1 614 530 pound , . 101,358; a total of 23,409,927 pound
and 1,0 - 591.

comp rison of he ext nt of the New England lobster fi hery in
1 8 and l 02 shows hat in the aggregate there ha been an advanc
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in practically every item. In 1880 the number of lobster :fishermen was
2,759, divided as follows among the States: Maine 1,843, New Hampshire 44, Massachusetts 595, Rhode Island 129, Connecticut 148. The
increase in 1892 was therefore !n4, or 33 per cent; the largest advances
were in Maine and Connecticut.
The increase in the investment has been very marked in every State;
it rose from $263,963 iu 1880 to $659,831 in 1892, the gain being 150 per
cent. The number of boats and vessels used advanced from 2,438,
valued at $150,.537, in 1880, to 3,980, worth $386,880, in 1892; in Maine
the ·n~rease in this item was from 1,797 to 2,895, and in Massachusetts
from 446 to 741. The lobster pots or traps employed in 1880 numbered
140,083, valued at $217,242, the increase in 1892 being 43,009, .or 31 per
cent.
The output of the New Eu gland lobster :fishery in 1880 was 19,946,733
pounds, valued at $477,484; the catch in 1892 was 3,463,rn4 pounds
larger and $558,107 more valuable, an increase of 17 per cent in quantity and 117 per cent in value.
The increased valuatiou per pound in 1892 as compared with 1880
indicates the condition of the :fishery and suggests the actual decline
which is not disclosed by the bare :figures for the catch. The following
table, showing the percentage of increase or decrease in the quantity
and value of the yield in the two years named, strikingly illustrates
this point. In Maine, while the output increased 23.95 per cent, the ·
value of the catch to the fishermen increased 146.72 per cent. In Massachusetts there was a decrease in the quantity of 26.26 per cent, but a,n
in crease in the value of 23.42 per cent. Similar noteworthy differences
appear for the other States.
G01nparison of the New England lobBter catch in 1880 and 1892.
1880.

Increase ( + ) or decrease(-).

1892.

States.
Pounds.

Value.

Pounds.

Maine------··--- · 14,234,182 $268,739 17,642,677
N ew Hampshire ..
250,000
7,500
196,350
Massac husetts. __ . 4,315,416 158,229 3,182,270
Rhode Island ... _.
423, 250
15,871
774,100
Connecticut . _. _. _ 723,885
27,145 1,614,530
'.l.'otat ....... 19,946,733

V alue.

Pounds.

Value.

$663,043
11,790
205,638
53,762
101,358

+3, 408,495
53,650
--1, 133, 146
%0,
850
+
+ 890,645

-t- $394, 304
4., 290
+
+ 47, 409
37,891
+
+ 74,213

477,484 23, 4'09, 927 1,035,591 +3, 463,194 + 558,107

Percentage of
increase or
decrease.
Pounds. Value.

--

+ 23. 95
- 21.46
- 26. 26
+ 82. 89
+123. 04

+

+ 146. 72
+ 55. 73
+ 23. 4.2
+ 238. 74
+273. 39

17.36 + 116. 88

An additional evidence of the decline in this :fishery is the diminished
average catch per man. In 1880 the Maine lobster fishermen took, on
an average, during the season 7,723 pounds of lobsters; in 1892 they
caught 6,713 pounds. The change in this State has been especially
marked since 1889, in which year the average catch per man was 12,019
pounds. The average yield in Massachusetts was 7,253 pounds in 1880
and 5,165 pounds in 1892. In Rhode Island there has been an advance
in this respect from an average of 3,281 pounds per man in 1880 to
5,338 pounds in 1892. A similar increase bas occurred in Connecticut,
the average being 4,884 pounds in 1880 and 6,258 pounds iu 1892. It
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will be seen, however, that the increase has been due to the use of larger
numbers of traps per man. Considering the entire region, the average
catch per man was 7,229 pounds in 1880 aud 6,374 pounds in 1892.
Further indication of a diminished supply of lobsters is seen in tbe
smaller average catch per trap. In 1880 the average quantity of lobsters taken in the New England States was 142 pouuds per trap; in
1889 it was 180 pounds, and in 1802 it was 11D pounds. The :figures
for Maine are 136 pounds per trap in 1880 and 115 pounrls in 1892. In
1889, when the lobster fishery reached its lieight, it was 195 ponuds,
against 193 in 1888 and 200 in 1887. In Massachusetts tbe ave ·age
catcb per pot declined from 14D pounds in 1880 to 121 pounds in 18!)2.
The decrease was most marked in Rhode Island aud Connecticut. In
the former the average was 194 pounds in 1880 and 122 pounds in 1892,
while in Oounecticut the average for 1880 was 349 pounds and for 1892
only 149 pounds.
The following comparative table shows the New England lobster catch
in the five years for which figures are r~vailable, and gives a clear idea
of the fluctuations which have characterized the fishery in each State:

Pounds.

1888.

1887.

1880.

States.

Value.

1\faine ............................ 14,234, 182
New Hampshire ..................
250,000
Massachusetts .................... 4,315,416
Rhode Island ........,.............
423,250
Connecticut ......................
72'.l, 885

$268,739
7,500
158, 229
15,871
27,145

Total ....................... 19,946,783

477,J84

Value.

Pounds.

Val ue.

22,916,642 _$512,044
6,268
142,824
156,204
3,511,075
27,128
570,089
82, 594
1,487,020

21,694,731
136, 350
3,743,475
588, 500
1,477, 226

$515, P 0
6,256
172,936
28,0H
85, 723

784,238

27,640,282

808,812

28,627,600

1892.

1889.

States.

Ponnds.

Value.

Pounds .

Maine ..................................... _............. 25, OOJ, 351
New Hampshire ........................ ......... ........
137, 175
Massachusetts........................................... 3,353, 787
Rhode Island............................................
456,000
Connecticut ....................... .................... .. 1,501 , 290

$574,165
6, 415
148,492
21,565
83, 099

17,642,677
196,350
3,182,270
774, 100
1,614, 530

Total ........ ..... ..... .......... .. _....... _. . . . . . . 30, 449, 603

833, 736

Pounds.

,alue.
$663, 043
11,790
205,638
53, 76"J
101, 35

1- - - - i - - - - - - - - - - - - -

I23, 409, 927 I l, 035, 591

The whale jishery.-Tbe whale :fishery continues to be one of the mo t
important branches of the New England :fisheries, altlioug-h it importance is much less than formerly, owing to the sca,r city of whale , the
withdrawal of vessels from tho business, and the tra,nsfer of intere t ,
to the P acific Coa t, where tbe conditions for carrying on t he fi hery
are better. New B edford, which in 1880 had 123 ves eL engaged in
whaling, in 1892 had a fleet of only 41 ve sels, 17 of which made their
headquarter ' at San F ranci co. The other 11 vessel. compri ing the
w Eu land whaling fleet in the latter year , hailed from Provincetown.
Bo. ton Edgartown au l r ew London. The value of the ve • el and
their outfit was 700, ,o aud the tonna ·e of the fleet was D 337.60 net.
TlJe crew. numbered 400. The followino· table hows the rig .. r epresent d and the round.· re. orted t by the ve sel of each port.
'.rbe yiel f the wh, 1 fi hery consi ted of 211,235 gallon of whale
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oil valued at $88,712, 440,159 gallons of sperm oil valued at $294,931,
120,150 pounds of bone valued at $585,347 and 20 pounds of ambergris
valued at $5,277. The aggregate value of the :fishery products was
$974,267, of which $656,072 represented the results of the :fishery car_
ried on by New Bedford vessels rendezvousiug at San Francisco aml
fishing in the North Pacific and .Arctic oceans; their catch was made
up of whale oil worth $67~ 778, sperm oil worth $37,044, and whalebone
worth $551,250. The aggregate gross stocks of the vessels fishing
from the different ports are shown in the summary.
Sumrnary of the New Englanrl whaling fleet in 1892.
N urn ber of vessels of
each rig.

Number of vessels on
each fishing-ground.
Gross
value
of
catch.

Hailing ports.

- - - - - - - - - - - - - -- - - - - - - - - - · - - - - New Bedford :
.A.t N ew Bedford ......................... .
At San Francisco .... . ................ 2
-Provincetown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Edgartown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Boston ................ -,·.................. . . . .
New Lonrl.on... ... ...... ...... ... . .. ... . . . . . . .
Total.......... .....................

11
14
....
....
....
. . ..

1 .... 12 2-1
. . . . 1 ... . 17
.... 1
7
8
.... .... 1
1
.... 1 .... 1
.... .... 1
1

14

23 . . .. 1 24 $226, 360
1
2 •••• 17 656,072
8
8
80,140
1
1
6,332
1
1
4,040
1
1
1,323

-------- ------2

25

1

3

21

52

14

35

2

1

52

974,267

The oyster jishery.-With the exception of the cod, the oyster was
the most valuable product of the New England :fisheries in 1892.
Although absent from the waters of Maine and New Hampshire, and
taken in only limited quantities in Massachusetts, the extent of the
fishery in Rhode Island and Connecticut is sufficient to give the oyster
a position in advance of such important products as haddock, halibut,
herring, mackerel, lobsters, and whales.
The New England oyster industry in 1892 gave direct employment
to 1,741 persons, of whom 1,152 were :fishermen and 589 were shoresmen, 714 of the former and 561 of the latter being in Connecticut.
The aggregate investment in the industry was $471,931, exclusive of
the oyster-grounds. Of this amount over $400,000 is to be credited
to Connecticut. $370,000 represented vessels and their outfit, $89,000
boats, and $12,000 dredges and tongs. The yield of the oyster :fishery
consisted of 1,175,182 bushels of market oysters, valued at $1,201,782;
1,004,245 busheh, of seed oysters, valued at $567,347; and 230,661
bushels of shells, used for plantiDg purposes, valued at $8,263.
The most interesting and suggestive feature of the oyster industry
of this section is the comp1ete dependence for the supply on grounds
under private ownership or control. During the period between 1880
and 1892 great c]rnngeR occurred in the methods of the oyster :fishery.
In 1880 the exhaustion of the natural oyster-grounds had resulted in a
dccrea::;e in the :fi._shery, the average size of the 9ysters was smaller
than before, and a sti11 further decliue in the industry was_unavoidable .
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under the conditions prevailing. The output of the fishery in that year
was only 435,G50 bushels, a quantity insignificant when compared with
the yield which subsequent experience has shown to be possible in
these waters. The most noteworthy change in the condition of the
industry occurred in Co11Pecticut, which has been the scene of the. most
extensive and remunerative oyster-culture in the world. The entire
history of the oyster industry in that State, as well as in the other
States of the section, has demonstrated the futility of depending on
natural oyster-grounds for the supply and the possibility of bringing
barren areas of sea bottom, hitherto regarded as useless, under profitable
cultivation. The ' Connecticut system has attracted much attention
and has been adopted by other States. For a detailecl account of the
methods and conditions which have contributecl to the development of
the oyster industry of Connecticut, recourse should be had to the State
reports and to papers 1 published by this Commission.
In addition to the value of fishing property (vessels, boats, apparatus)
employed in the Connecticut oyster fishery, there are very important
investments represented by the private oyster-grounds, the crop on the
beds, and the shore property and cash capital required by the large
operators for the proper conduct of the business. In 1892 the market
value of the oyster-grounds was $1,283,650; the oysters planted on the
grounds had an estimated value of $2,118,600; the value of the wharfs,
buildings, etc., connected with the industry was $361,270, and the cash
capital was $370,000.
According to the official State records, the available area for oyster
fishing and planting in Connecticut is 93,601 acres. The division of this
area into private and public grounds is shown in the fo1Iowing table, in
which the areas over which the State and towns respectively exercise
jurisdiction are separately indicated:
Grounds.

Private.

Acres.

Acres.

5,809

i~~~;.·.-_·_·_-_._-_. _. _. _-_-_-_. _-_-_. _·_-_·_-_-_. _-_-_-_._. _. _-_-_-_-_·_-_·_-_-_-_-_-_·_-_. _-_-_-_-_._. _-_. _. _. .- ::_.: _. _.::::: :: :::::::::
Total·-·_._. __ ._ .. ____ .. ___ ._. ___ ._. ___ .. ______ . ___ . ____ .. _. _____ .. _.-·-- ...

Public.

13,482

67,905
6, !05

~291 74,310
1

The public beds in 1892 yielded less than a bushel of market orters
and less than 11 bushels of seed oysters to the acre. The private bed
on the other hand, produced on an average 13 bushels of market oyster
and 10 bu hel of seed oysters per acre if the entire grounds be con.l
'
SI( ered, but if, as is proper, only the part actually utilized in 1892 be
regarded (about 18,225 acres), then the average production per acre
wa 53 bu hel of market oysters and 41 bushels of seed oysters. The
a rao·e Yalue per acre of the oysters taken from the public or natural
becl wa under 4-, while the yield of the cultivated grouud hacl an
alu of about 75 per acre.
1
•
't~ pc: ially_'.' • ~ote. on tho oy ter in<lnstrv of Connecticut " by J. ·w. Collin
(n 11
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Following is a table showing the quantity and value of' the market
and seed oysters taken from public and private grounds in 1892:
Grounds.

Bushels.

Value.

Private grounrls:

~!a_ki;s fu~~~~~: :: ::::::::::::::: :: :::: ::::: ::::::: :: :::::::: :: :: :::::::::
0

Total .... ........... .... ..... .... ... ..... .............................. .

972,074
752,460

$878,560
474,340

1,724,534

1, 352,000

Public grounds:
I===='= ===
Market oysters ................... .... ....... . •.....................•.....
13,720
10, 125
Seed oysters ..............•.................•............•................
63,224
201,920
Total ...................•........................•......................

215,640

73,349

Grand total ...•............................................•............

1, 9cl.O, 174

1,426,249

The business of planting seed oysters and of placing various kinds
of shells on the oyster-grounds for the purpose of furnishing a suitable
place for the attachment of the oyster spat is very extensive. The use
of crushed stone aucl gravel for the latter purpose is also · resorted to
in some parts of the State. The quantity and value of the seed,
shells, aud stone deposited on the grounds in 1892 are given in the
following table; 106,500 bushels of the seed sown, valued at $62,260,
represented small oysters brought from the South.
Items.

Quantity.

~~!Y1s0!~~~~~ '.: ·_-_ ·. ·_-_-_-_-_-_-_: ·_-_-_-_-_: ·_-_ ·_ ·_:: ·_-_-_-_-_-_ ·.: ·. ·.: ·_-_-_ ·_-_ ·_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_~~ ~J~~~::

J, 666,450

Crushed stone and gravel. ..........•...••............................ tons .....

26,745

288,700

Total...... . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . .

Valne.
$122,670
125,416
21; 435
269, 521

The most northern locality on the New England coa,st where any
form of oyster-culture is practiced is in the mouth of Parker River, at
Newburyport, Mass., where 12 acres are under cultivation. In 1892
1,500 bushels of oysters, costing $1 per bushel, were planted. When
taken up they amounted to 1,800 bushels, which were sold at retail in
Newburyport for $2,700. Mr. HaJl, field agent, reports as follows on
the oyster business a.t this place:
This is not a natural oyster region. The business is very small, and there is no
prospect that it will ever increase. The oysters are planted in April ::m<l takeu up ··
during the following summer and fall. The bottom is hard mud. Sea cabbage (an
alga) grows on portions of the beds. The oystermen believe it is beneficia,l to the
oysters. The seed oysters, which come from Barnstable Bay, are large when
planted. After lying on the beds one season they open 1 gallon to the bushel. No
seed oysters are produced on the beds, and those brought from Barnstable Bay cost
too much to render competition practicable on the part of the producers at Newburyport, as market oysters can be obt,ainecl in Boston from Virginia, Maryland, Rhode
Island, and elsewhere more cheaply than they can be raisecl at Newburyport.

On the southern pa.rt of tbe Massachusetts coast, the principal places
where the oyster :fishery is carried on are Barns tab.le Bay and Wellfleet
Bay, on the northern side of the Cape Cod Peninsula; Oyster Pond
and Oyster Pond River, at Chatham, on the eas.t side of the cape;
Ootuit Harbor and Lewis Bay, arms of Vineyard Sound, which washes

136

REPORT OF COMMISS!ONER OF FISH A.ND FISHERIES.

the southern shores of the peninsula; Red Brook Harbor, Bourne~eek,
Buttermilk Bay, Onset Bay, Wareham River, Sippican Harbor, and
Westport River, all tributaries of Buzzards Bay; and Taunton River,
which enters Narragansett Bay. The oysters in these localities are
taken from natural grounds having an area of about 1,100 acres and
from cultivated beds with an area of about 3,125 acres. The principal
natural grounds are in Taunton River and the most extensive cultivated beds are in Onset Bay and Wareham River.
The inquiries of the office showed that about 1,500 acres in Onset
Bay and its arms and 800 acres in Wareham River were utilized for
oyster-culture by 47 planters. Some of the planters do only a small
business, while others are quite extensively engaged. Some years the
set is very good, that in 1893 being the best in many years. It is
reported that fully half the yearly output represents native growth.
In 1892, 7,041 bushels of market oysters, valued at $14,082, were taken;
10,600 bushels of seed oysters from Connecticut and Rbo<le Island and
10,000 bushels of shells, costing $7,160, were planted on the grounds
in the same year. The seed from Rhode Island remains planted one
year and is then returned to Providence River to mature. This is done
chiefly to escape the ravages of starfish in Rhode Island ,vaters while
the oysters are young, starfish being uncommon in Onset Bay and
Wareham River and doing no damage. The borer, however, is quite
destructive, and the periwinkle is also injurious.
Mr. W. A. Wilcox, field agent, has submitted the following notes on
the oyster industry of Taunton River:
Taunton River bas more acres in natural oyster beds than any other ground in the
State. The natural oyster bells are estimated to cover 1,000 acres of ground; they
extend on either side of the river in an almost continuous bed from the mouth at
Fall River up as far as Dighton. Tlie oyster beds are owned by the towns bordering
on the river, the town right extending from the shore to the middle of the stream.
Each town leases its oyster privileges to one person, who has the exclusive right to
take oysters from grom1ds within the respectiYe towns between September 1 and
June 1. The leases are sold at public or private sale, ancl are good for one year or
a term of years. During 1892 the town licenses for that year were as follows: Fall
River, $152; Somerset, $710; Dighton, $275; Berkeley, $1,5Q0; Freestone, $1,000 (two
leases) . The town of Freestone sells one privilege for Taunton River and one for
Asonet River. The latter is a small stream tributary to Taunton River; natural
oyster beds are found from its mouth for a distance of 2½ miles npstream.
In past years the T a unton Rivet· oysters w ere highly esteemed and considered
equal to any in the State, bnt since al.>out 1883, when exten sive copper works were
e tablished at Taunton, the oysters, from some unknown cause, have taken 011 a.
greenish-yellow color u.nd u.n astringent coppery flavor. As a con equeuce, they are
not now considered wholesome and are not placed on the market or used locally,
ancl the beds are now only valuable for the seecl oy ter· produced. Of late year·
abont 25,000 bu hels of se d oysters have been taken annually from Taunton and
A on t river :incl tTansplanted iu Providence River, where they lose their unde irablt3 ·olor and flavor: becoming equal to any oysters taken from Providence River.
which i not d for its fine to ·k. The seed are taken up during April and May, when
about -o rowb ats, with on rnan ac·h, ar at work on the beds. Th, men tong the
oy t r takin 1r on an averag about 25 bush 1 daily, for which st,i·vice they receiYe
10 to 20 c nt a bushel.
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Of late years oysters are reported to be growing scarce, which is not surprising,
as there has been no good set for a number of years, and tho bcc1s are allowml no
chance to recuperate.

The oyster output of Rhode Island is at present obtained almost
wholly from private cultivated grounds. Tlrnse have an area, of about
700 aeres. In 1892 there were taken from these beds 156,080 bushels of
marketable oysters, valued at $239,941. .As the oysters remain on the
beds for about three years, on an average, and as about one-third of the
ground gives up these oysters annually, it appears that the average
production of marketable oysters to the acre is 670 bushels, valued at
$1,020. The natural oyster beds of the State have become practically
unproductive of marketable oysters. In 18D2 only 2,000 bushels, valued at $2,075, were taken off the natural grounds. In addition to these,
14,865 bushels of small oysters, worth $5, 783, were obtained, which
were used for planting purposes .
.A striking illustration of the utility of a rational system of water ·culture applied to mollusks is seen by comparing the oyster with other
shellfish the beds of which are not subject to private ownership except
on an exceedingly small scale. The susceptibility of the soft clam, the
quahog, and tlle scallop to cultivation is perhaps as pronounced. as that
of the oyster, and the comparison is therefore fair. While the average
quantities of soft clams, of quahogs, and of scallops taken for market
in the New England States in 18D2 were, respectively, 227 bushels, 154
bushels, and 176 bushels per nian, the average quantity of oysters was
1,892 bushels per man. The incomes of the fishermen from the sale of
these products indicate a similar disparity, being $125 per man for soft
clams, $168 per man for quahogs, $141 per man for scallops, and $1,536
per man for oysters.
The clam jishery.-Olams are among the most valuable :fishery
resources of the New England States, and their collection constitutes
one of the most extensive and important branches of the :fisheries.
Throughout this region the soft clam or long clam (Mya arenaria) is
found abundantly; but it is only along tlie southern part of the coast
that the quahog 9r round clam (.iliercenarici mercencir·ia) occurs. The
former is the more abundant and important species, considering the
yield in the aggregate; it is espeeially prominent in Maine and Massachusetts. The quahog is most importaut in southern Massachusetts.
The number of persons engaged in clamming is larger than in any
other :fishery under consiJ.eratio11, with the exception of the lob ter.
Over 3,300 persons in 1892 took clams for a livelihood during some part
of the year. In Maine there were more than 1,D00 clam :fishermen and
in Massachusetts over 800. Owing to the inexpensive outfit required
for clamming and the comparative ease with which the clams are taken,
this fishery is of great assistance to the poorer classes jn the fishing
communities; and it is a saying along pa.rts of the Maine coast that
"the clam beds keep many people off the town." The semiprofessional nature of the fi hery in Maine may be judgc<l from the cir ·um-
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stance that the average value of the clams taken in 1892 was only $80
per man.
The New England clam catch in ]892 was 759,402 bushels, valued at
$462,889. The yield of soft clams was 667,509 bushels, valued. at
$362,477, and that of quahogs 91,893 bu8hels, with a market value of
$100,412. The production of each species by States is given in the
following table:
Production of son clams and
quahogs.

Bushels.

States.

Soft clams.................... Maine ........................................... .
New Hampshire ..... . ........ ........... .- ....... .
l\1assachusett8 ............ ....... ... .......... ... .
Rhode Island ....... ....... ........ .............. .
Connecticut ..................... ............... .
Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Value.

410,806
1,050
191, 923
33,950
23, 780

$157,431
9i5
133,529
i5, 222
25,320

667, 509

362,477

==-=== ===-=

Quahogs . . . . . • . . . . . . . . . . . . . . . Maine ...................................................... · · · · · · · · · ·

it~ftiif~~ ~-~~~ ~ ~~ ~ ~~~~ ~ ~ ~~ ~ ~~! ~ ~ ~! ~ ~~~i~: ~ ···trm· ··· ·!tiH
i

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

91, 893

Total. ........................ Maine . . . . . . . .. . . . ... . . . . .. . . . . . . . . . . . . . . . .. . . . . . .

416,806

l 00, 412
]57, 431

2

EE1;i~m~t:::::::::::::::::::::::::::::::::: tt m

975

Connect,icut . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

40, !JOO

195,330
65. 497
43,656

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

759, 402

462,889

In Maine a large part of the clams taken are salted, to be used as
bait in the line fisheries for cod and other grou11d fish. The salted
clams are placed in barrels holding about 12 bushels of sllucked cla,ms.
In 1892, 75,269 bushels were thus utilized in the preparation of 5,938
barrels of clam bait, for which the :fishermen received $27,044. Not.
withstanding the increase ifi the clam production in 1892 as com1,ared
with 1880, the quantity of clams salted for bait was much greater in
1880, being 178,164 bushels, from which were prepared 12, 72G barrels of
pickled. clams, valued at $63,630.
Between 1880 and 1892 the output of soft clams :fluctuated considerably; in Maine, Massachusetts, and Rhode I sland, the yield in 18 9
was larger than in any other year for which complete da.ta are avail·
able, the aggregate catch being double that in 1 80. The sea on of
1892 was unusually poor in both Maine and Massachu etts; tl1e catch
was but little more than in 1880, and the total production of the region
was hardly 100,000 bu he]s more than in 1 80. '.rhe years 1 7 and
1 8 al o had~ larger output than 1880 and 1892.
The yield f quahogs in 1 !:L, was perhaps the largest known up to
that time. :\fa ·adrn. ett experien ·el a noteworthy advance, which
ounterbalc n eel tb d clin in I hod I land and Connecticut. The
abundan
of tlii
tion in
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F ollowing is a comparative exhibition of the results of the clam
fishery in each State during all the years for which figures are at band:
Comparative statement of the yielcl of clams in the New England States di1ri11g a series of
years.
Soft clams .
Bushels.

Value.

Qu ahogs .
Bushels .

Value.

Total.
Bu shels.

Value.

- - - - - - - - - - - - - - ·!- - - - - - - - - - - - - - - - - - - - - - --

Maine:
1880 .••.• ••••••••...••••••.. ••• .•.••.
1887 .....•••••..••....•.•••...•....• .
1888 .......•••............•••.....•..
1889 ..•.. . . •..•.••.....•.............
1892 .......••..........•..••••.••••••

318,383
608, 780
600,675
595, 105
416,806

$101,808 ............... ............
228,490 ----- ----- --------- 227, 665 ------ --- - ---------200,761 ----- ----- --------- 157, 4:Jl ---- ------ ..............

318, 383
608,780
600,675
5%, 105
416,806

$101, 808
228,490
227, 665
200,761
157,431

17,960
280
300
300
1,050

8,980 --- ------· ............
140 ···------- -- ---- ---150 ...... . ..... . . ...... . ... .
..............
1~
975 ---------- -- --------

17,960
280
300
300
1,050

8,980
140
150
150
975

New Hampshire:
1880 .....•.•••••.....•.......• • .•... .
1887 . •••...•.........••.....•• . ... •..
1888 .. .• ... . ..........•..... .. .•. . ••.
1889 ...... ·•·•·•······ ..••...••••••••
1892 .•..••..•.••..•....•.•.......•••.

Massachusetts:
1880 ... ........••.....•..... .. ••. • ••.
1887 .• •• ••.........•.•....•........ . .
1888 ..... • ... ········ · ····· .... ... . .
1889 ...•.•.••........•...............
1892 ..... • .. • ..........••......• . ....

---------·

158,626
230,659
243,777
240,831
191, 923

76,195
121,202
127,838
137, 711
133, 5~9

11,050
35,540
26, 165
16,9 13
54,823

$5,525
21,363
14,822
12, 54!}
61,801

169, 6i6
266, 1!)9
26!}, 942
257,744
246,746

81,720
142,565
142,660
150,260
195,330

53,960
25,825
3(J, 825
33, 3,5
33,950

48,564
25,030
30, 030
32, 475
45,222

42,000
19,215
33,029
29,650
19,950

35, 000
15,699
28,075
25,600
20,275

95,960
45, OJO
63, 854
63,025
53,900

83,564
40,729
58,105
58,075
65,497

1880 .....••.....•...............•..••
1887 . •. •. •• ..................... .... .
1888 ..•................. . .... .. . • . •. .
1889 .. ...•.• .. .........• ....... .....•
1802 .... .... .•. . ·•· • ··••· ..•......••.

75. 000
26,735
26,575
26,360
23, 780

38,000
25,370
24,270
24,900
25,320

49,250
18,887
18,907
21,362
17,120

29,475
18,677
18,729
21, 11-!
18, 336

124,250
4.5, 622
45, 482
47, 722
40,900

1880 . ..... ·• · •• · ....•................
1887 .•••••.•................••.......
1888 .•••......•........ ... •..........
1889 ..................•...•..........
1892 ..•..•.. • ..•...••... .• -· · ..... .

623,929
892,279
902, 152
895,971
667,509

2i8, 547
400,232
409, \:153
395,997
362,477

102,300
73,642
78, 101
67,925
91,893

70,000
55,739
61,626
59,263
100,412

726, 22!}
965, !}21
!}80, 253
963,896
759,402

Rhode Island:
1880 . ........ . .......••... . .•.•.•.••.
1887 . . •. ...... ... ........•...........
1888 .. .. ............ ·•••·• · · · · • · .. .. .
1889 .......•.........................
1892 ......... ; . • ...• _._...•..••••..•. .

Connecticut:
67,475
44,047 .
42,999
46,014
43,656

Total:

343,547
455,971
471. 579
455,260
462,889

The question of artificially raising clams has received but little
consideration; the following note of Mr. Ansley Hall, :field agent, on
tbe inception of clam-culture at Essex, Mass., will therefore prove of
interest :
I found quite an inter esting feature in connection with the clam :fisheries at Essex,
Mass., in the shape of clam-culture. In 1888 an act ·was passed by the legislature
authorizing the selectmen of the town to s t ake off in lots of 1 ac re or l ess each of
the flats along the Essex River aud let them to persons des iri ng to plant clams, for a
rental of $2 per acre or lot for five years :mu an additional fee of 50 cents. Thus
far 37½ acres have been taken np and seeded with clams . Small clams are <l.ug on
the natural beds and planted on these hitherto unprou.nctive flats. Mr. J. Bennett
Fuller states that about 500 bushels are required to p1ant an acre properly. During
tbe first two years (1889 and 1890) the people wero slow to avail themselves of the
privilege of planting, for fear that after they had spent their time and labor they
would not be ab1e to secure protection from trespassers. But in 1891 and. 1892 lots
were obtained nntl planted. Tho principal difficulty encountered has been the loss
of tho clams by the sand washing over them, the l>ott0m in some localities being sofi
and shifting. In 1892 there were 25 n.cres that were q ni.te productive, about one-third
of tlie entire catch of tho section being outainc<l. from them. The catch from these
lots fa not u.ofin itely known, but is estimated. at about !:',500 barrels.
Tho c11ltivu.toll clams possess some aclv:1ntage over th e natural growth from the
fact that they are more uniform in sizo and are as large as the best of the natnral
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clams. They bring $1.75per barrel, while the natural clams sellfor$1.50 per barrel.
This is the price recei vecl by the catchers. One acre of these clams is consi<lered to
he worth $1,000 if well seeded and favorably located so as not to be in danger of
being submerged with sand. This valuation would be too high for an average, since
all the acres arc not equally well seeded an<l located. The clammers are generally
impressed that the industry can he extensively and. profitably developed, and their
only fear is that they will not be able to secure l ots permanently. Tho greater part
of tho land available for this purpose is covered by the <leeds of people owning
farms along the river and th_e consent of the land-owners has to be obtainecl before
lots can be taken up. It seems probable, however, that the business will continue to
progress unless checked by complications tha.t may arise relative to the occupancy of
the grounds.

The sccillop jishery.-The taking of scallops is recognized as a commercial :fishery only in Maine, Massachusetts, and Rhode Island. In
the :first-named State, where. the :fishery is of least importance, the
scallop taken differs from that obtained in the other States and is
known as the giant scallop or smooth scallop (Pecten niagellanicus).
It attains a very large size, but is found only in circumscribed limits
and is not especially abundant in the accessible localities. The com·
mon scallop (Pecten ,frradians) ranges from southern Massachusetts to
Connecticut, and is very abundant in parts of Massachusetts and
Rhode Island.
The principal grounds resorted to by the Maine scallop :fishermen in
1892 were the eastern side of l\fouut Desert Island, the region between
Deer Isle and Castine, and the Sheepscot River. In Massachusetts
the scallop-grounds are in Nantucket Sound and Buzzards Bay. Scallops are generally distributed in the waters of Rhode Island, the
largest catch, however, being obtained in Greenwich Bay, a tributary
of Narragansett Bay, i;n. Kent County.
In 1892 the scallop :fishery was engaged iu by 55 vessel :fishermen,
838 boat fishermen, and 80 shoresmen, 973 persons in all. Of the fishermen, 142 were in Maine, 509 in Massachusetts, and 242 in Rhode
Island. The aggregate investment in the industry was $102,397, of
which $11,535 represented. the yalue of 24 vessels, $81,970 the value
of 62G boats, and $8,892 the value of the apparatus used. Of the
aggregate sum $63,592 was invested in Massachm;etts. The quantity of scallops takeu for market in Maine was 19,374 bushels, having a
value of 89,455; in Massachusetts, 84,154 bushels, valued at 875,G37,
and in Rhode I ·land, 52,690 bushels, valued at $38,993. In Connecticut, where there is no regular scallop :fl. bery, 44-0 bushel::; of callop ,
worth 330, w re taken by clam :fishermen.
Th
ew England scallop output in 1 92 wa ~31 per ent larger
valu of the atch wa 90.3 p er ceut greater than in 18 . . 0. ~he
v ry inter ting and unu ual f atur shown by the ·tatistic of a
greatl - augm ut cl iekl att nd cl by au even greater iu rea e in tlle
llinrr pri
i t
a·· nut
for by th fact that the molln, k ha'"°
.. t aclily ri. en iu p pu1ar fa
a, foo l produ t. In 1 O the iel l
f c 11 P h1 . Ia.
nly 7 5 bu h 1 lrnving a val~rn f
-14 and in h
O bu h I·, valued at
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fishery was at that time prosecuted in Maine. The output of giant
scallops in this State has decreased since 1887, the first year for wllich
statistics were obtained. Thus, in that year 35,204 bushels were taken,
valued at $13,994; in 1888, 29,578 bushels, worth $11,278, and in ]889,
when the :fishery probably reached its height, 45,368 bushels, valued at
$18,647.
The menha,den industry.-In 1892 seven menhaden factories were in
operation in the New England States; four of these were in Connecticut,
two in Rhode Island, and one in Massachusetts. In previous years
seyera.l firms were engagecl in the menhaden industry in Maine. The
business was much less extensive than during a number of previous
years. The details of this branch are brought out in the following
table, which shows an investment of over $588,000 in factories, vessels,
etc., a catch of 21,450,500 pounds of menhaden (equivalent to about
35,750,835 :fish), and resulting manufactured products with a value of
$134,144. In Rhode Island the 1,120,400 pounds of other fish besides
menhaden reported as being utilized in the industry consisted chiefly
of sea-robins and sculpins.
Table showing by States the extent of the menhaden indust1·y in the New England States
in 1892.
_ _ _ _ _ _ _r_te_m_s_._ _ _ _ _ _ ,

M~~;~~~u- Rhode Island.

Nnmber of factories in operation................
Value of factories . .............................
Amount of cash capital........................
Number of sboresrnen employed ........ --- . . . . . .
Number of fisbermenemployed. ...... ...... .....
Number of steam vessels employed ...... . . ------

1
$8,000
$1,000

~:t}i~~~~e-::::: :::: :: :::: ::::::::: :: :::::::::
V alne of out.fit and appa,ratus . . . . . . . . . . . . . . . . .

$l~~o6~
$2, 493

6
22
1

Pounds of meuhar1en handled....................
60,000
Value to :fishermen.............................
$300
Pounds of other fi.sli handled .......... ... . - ................ .
Value to fishermen .... . ..... . .................... . ....... .
Number of gallons of oil made...................
1,100
Value as sold.. ............................. ...
$39-!
Number of tons of scrap prepared...............
12
Value as sold .......... . .......................
$144

2
$215,500
$-lc2, 000
70
161
8
627. 32
$126, 000
$34,731
10,355, 600
$38, 904
1,120, 400
$1,400
136, 540
$37, 001
], 758
$21,919

Connecticut.
4
$66,800
$22,500
70
86
4

343. 72
$49, 000
$16,100
11,034,000
$34,087

---------··--·
---- --·175,006
·-----$49,826
] , 635
$24,860

Tot al.
7
$282,300
$65,500
146
269
13
606. 78
$187,000
$53,824
21,450,500
$73,291
1,120,400
$1,400
312, 646
$87,221
3,405
$46,923

The canning industry.-The business of canning herring, mackerel,
lobsters, and clams is very extensive in Maine, where it 1mpports
important fisheries. The canning of herring as sardines is tJie most
prominent branch of this nature, and the extent of the herring fishery
is in a large part due to the canneries. Fifty-eight separate establish· ments were operated in 1892; of these, 37 canned only sarcUnes; 3,
sardines and lobsters; 2, sardines, pla,i n herriug, lobsters, and clams;
2, sardines, lobsters, and clams; 1, lobsters only; u, clams only; 2, lrnrring and clams; 2, sardines and clams; 2, lobRters and clams, and 2,
lobsters, clams, and herring. In Massachusett , where tlrn c011ditions
appear favorable for :fish canning, only 5 such establishments were in
operation. At the e mackerel and lrnrring- were cauned.
The value of the property devoted to the canning industry in Maine in
1892 was $439,210; an additional cash capital of $549,700 was required
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to conduct the business. The cannery employees numbered 5,020.
Over 63,000,000 pounds of raw products, for which the .fishermen
received $399,749, were consumed in canning. The value of the prepared products was $2,486,247.
In Maine most of the canneries are located in the eastern part of the
State, in Washington County, where there were 39 in 1892. The prominent centers of the canning industry in that county are Eastport ancl
Lubec; the former has for many years been the chief sardine center of
the country, and in 1892 had 15 canneries, most of them of large size,
while Lubec had 13 such establishments in 1892, and in 1893 had an
increase which gave it a greater number than Eastport. The other
places in this county in which canneries were located are Robbinston
2, Perry 1, West Pembroke 1, Cutler 1, Machiasport 1, Jonesboro 1,
Jonesport 2, Mill bridge 2. In Hancock County there were 9 canning
houses, situated as follo,vs: Prospect Harbor 1, · Greens Landing 2,
Oceanville 1, Brooklin 1, Hancock 1, Southwest Harbor 1, Bass Harbor 1, West Tremont 1. Knox County had 1 cannery at St. George.
The 4 canneries in Lincoln County were at Pemaquid, South Bristol,
Boothbay Harbor, and Round Pond. In Cumberland County were 5
canneries, as follows: Portland 2, Pine Point 2, West Scarboro 1.
The 50 establishments in Maine engaged in the preparation of sar<lines and plain canned herring utilized over 57,000,000 pounds of fresh
herring, for which the fishermen were paid $253,848. A conspicuous
part of the raw material consumed by the factories in Eastport aud
Lubec came from Canadian waters and is not shown in the figures for
the herring :fishery elsewhere given. From the foregoing there were
prepared 568,853 cases (equivalent to 48,460,110 cans) of sardines,
14,883 cases (or 548,496 cans) of plain herring, 828 barrels of Russian
sardines, 2,048 barrels of pickled herring, and 335,894 boxes of smoked
fish, the whole having a value of $2,081,994. The most important of
the numerous grades of canned herring are the small fish packed iu oil
in quarter-pound cans and generally known to the trade as "quarter
oils.'' Of these, 396,428 cases of 100 cans each were prepared, for
which $1,455,245 was received, an average lJrice of $3.67 per case, or 3i
cents per can. Next in point of importance are the sardines iu mustard in three-quarter pound cans. Of these, 149,020 cases of 50 can
each were canned, the market value of which was $435,863, or $3.93
per ca e. Other rather important grades of sardines are" half-oil ',
"tbree-quarter spices," and "quarter-mu tard._ ."
The 11 lob ter canneries operated in Maine in 1892 were located in
four countie 5 being in Wa bin gtou, 3 in Lincoln 2 in Hancock, and
1 ju Knox. The quantity of fre ·h lob ters utilized was 5,326,323
pound :Dr which the cannerie paid $78,720; from these, 25,732 ca e
f -pound and ""'"-pound can were prepared for which the canneries
'
r
1. ed . ·1 o, 5' .
t many of h . arclin cann ri in Wa bington Count
1 . the
king of herring con ·titu es an irnpor ant b anch. T e herring o
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utilized are mostly surplus fish or fish too large for canning. · The business is most extensive in East,port and Lubec, a large part of the fish
coming from Canadian waters, as is the case with the E-ardine :fish. The
quantity of herring utflized for smoking at the sardine canneries was
about 3,465,000 pounds. The prepared product consisted of 320,894
regular-sized boxes and 15,000 boxes of bloaters, the ·weight of the
smoked :fish being 1,979,470 pounds, and the value $46,139.
The canning of soft clams, in the form of clam chowder, plain clams,
and clam juice, is carried on at 17 establishments on the Maine coast1 iu Washington County, 6 in Hancock County, 4 in Lincoln Conuty, 5
in Cumberland County, and 1 in Knox County.
In the following table the details of the canning industry of Maine
are given:
Table showing the extent of the canning indiistry of Maine in 1892.
Items.

No.

Value.

Items.

JJianiifactured prodiwts-con.
tinned.
Plain herring:
One pound ..... ....... cases.. 7,971
Two pound .•••........ do.... 6,912
Pickled herring ....... barrels.. 2, 048
Russian sardines . . ...... do....
828
Smoked herring:
Regulars ............. boxes .. 320, 894
Bloaters ... . ........... do .... 15,000
Lobsters:
One pound .. ......... . cases .. 25,603
Two pound ............ do....
129
Clams:
Onepounc1 ............. do .... 34,146
Two pound ............ do . ... 23 ,313
Clam chowder:
One pound ............. do....
675
Three pound .......... do.... 6, 341
Clam juice .............. do.... l, 151

Establishments.............
58 $388,200
Cash capital................. . . . . . . . . . . . 540, 700
Employees . _..... _.... . . . . . .
5, 020 ......... .
Vessels and boats ..... . .....
106
51,010
Total... ... . . . . . . . . . . . . . . . . . . . . . . .

988, 910

Raw prodiicts utilized.
Herrin g ........... JJounds .. 57,061,320
253,848
Mackerel. ............ do....
51 , 760
l, B39
Lobsters .............. do.... 5,326, 322 1 78, 720
Clams ............. bushels..
195, 914
65,842
Total. .............. - ..

Manufactured prod-ucts.
Sardines, in oil:
_ Quarters ........... cases . .
· Halves ............. do ... .
Sardines, in mustard:
. Quarters ........... do ... .
· Three-quarters .... . do ... .
Sardines, in spices:
Quarters ... . . ...... do ... .
Three-quarters ..... do ... .
·· Two pound ......... do ... .
. Three pound ....... clo ... .
Odcl sizeH ........... do ... .
''Brook tront" (herring):
One pound .. ....... cases ..
Two pound ...... ... !lo ... .
Mackerel:
One pound .......... do ... .

=~

~~fsgo,749

I

396, 428 l, 455. 245
6, 614
31, 870
I

5,031
149,020

21,582
435,863

543
5,705
730
l, 042
2,000

2,145
18, 011
1,643
3,126
7,500

278
1,462

l, 090
4,286

708

3,040

No.

I

Value.

$22,894
17, 268
9,179
4,153
36,514
9,625
195, l 14

839

108, !):J3
49,658
2, 294
19,631
4,604

Total. .......... ... ................. 2, 466, 107

Secondary products.
Oil .................... gallons .. 14,140
Pomace .................. tuns.. 1,506
Refuse ................................ .

3,160
14,632
2,348

Total..................... . . . . . . . .

20, 140

Total of manufactured
and secondary products. ·---·· .. 2,486,247

Sta,tistical reca,p itulation.-ln the following series of tables the extent
of the foregoing :fisheries is shown by States. The statements relate
(1) to the number of persons engaged in each branch, (2) to the vessels,
boats, and apparatus employed in each :fishery, and (3) to the quantity
and value of the catch in each form of apparatus. Iu the tables of persons engaged and of boats, vessels, and apparatus used, the fu1l extent
of each branch is shown, regardless of t]Je duplications of persons and
appliances employed in two or more :fisheries.
In a statistical paper printed in the Bulletin of the Fish Commission
for 1893, us~ was made of the advauce returns for the New England
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fisheries , the data desired for the paper jn question being lrnstily compiled from field agents' notes. In the final compilation of the figures
certain revisions were necessary, which make the information heretofore
published differ in some particulars from the actual results of the field
investigation as correctly given in the present report.
Table showing the number of pm·sons engagecl in cel'tain fisheries of the :Yew England
States in 1892.

-1, ;,;- -

M .
arne.

Fisheries.

1

Ma:Aa· 1· -R~10de Connecti. Total
chusetls. Island.
cut.

sl;~:.1£·

I

·

- - - - - - - - - - - - - - · - - - - - - - - - - - - - - -- - .Alewife.................... . ..... .. .......
170
!)
318
51
14
Herring . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1,400
17
56!) ... . .. .. ......... . .
:Menhaden. ......................................... . . . .. .... . . . . .. . . . .
161
217
Salmon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
198
Shae!... . ... .. .. ....... . .. . . . . . . . . . . . . . . . . .
454 :::::::::: :::: :::::: :::::::::: ...... iio·
&melt..... .. .......... .. ........... . ... ...
1,913
47
25
13
19
Louster... . . ............ .. .. . . .. ... . . . . . . .
2, 628
26
616
145
258
Claru .................·. . . . . . . . . . . . . . . . . . . .
1, 940
14
843
228
339
Oy stcr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ........ .
251
187
714
Ren llop . . . . . • . . . . . . . . . • . . . . . . . . . . . . . . • • • • .

142 ... ...... .

509
1,396

Whale ....................... .. . ..... ....... ........ ......... .

242
13

571
1, D95
378
198
570
2,017
3, G73
3,364
1,152
893
1,409

Table showfog by States the vessels, boats, and apparatus employed in the capture of
certa·in prodncts of the fisheries <{{ the New Engla ncl States in 1892.
I
Maine.
New]_lamp.lMassacbusetts. 1
R hodo / Cmrnecticut.
Total.
Fisheries and
s_b_ir_e.
l__r_s1_a_n _c1._ _, _ _ _ __ .,_ _ _ __
apparatus.
j
j
- - - - - - f ._ N
_"_o.__ 1Value. No. Value No. Value~ - No . jValue. No. Value . ~ Value....

I

1_ _ _ _ _ , ___

.Alewife:
Boats.... ....
Pouud nets,
trap nets,
ancl weirs. .

1

/

115 $3, 605

7

$110

6

300

100 $1, 730

/

29

38

2, 630

5

1

86 1

11

B1~~:f :::: ·-··ji(--tgg ::::~ : :~~~ ......:: .-~~:::
=
i--=\--~., ·- --------,

I

660 . • • • • . . . . . • . . .

1
: : : : ~~ : : : : ] : : : : : ~ ~

Total ... . ~~! 7, 3:35

/\60 . . . . . . . .

6,426 ... .. · I 1,960;.......

I

Herring:

258 $6,180

$155

$580

1
1

60

m~:~~~

::~:~~~

1,405 . . . . . . . . 17,686

/

3 32 252

vli }:a:~~:: 1.~'.~:~r;:::: :::::!:::::: .. ~~~-. ~~ ..~~::t:::: :::::::/: : : : ::: : : . :~~-.t:

'.Boats.. . .....
Pound nets,
trap nets,
and weirs..
Seines.......
G!ll nets.....

1, 169 57; 007

2Ul 1 64,616..... . ..• . .
20 Ci,J25 ..... ·......
4, 380 35, 671
84/ 1, 197

Dip ;:tt:;::::, ...... \

I

37 1,536

::::: : : ::: ....

!Ji 118,745. •. • . . . •• • • . . . . . . . . . .•. . . . .

8
707

2,150 . ... .. ........ . .... .......
7, 773 . . . . . . . . . . . . . . . . . . . . . . . . . . .

97~~ :::::,-~:;,~~ ..... .~~ ~~=

··6:60~

1,610 89, 49

404 30, 054.... . . . . . . . . . . . . . .

I

3, 676

310183, 361
28 8,275

5,

l~A 44, ti
364, 840

- -i- ·-- nl~!~t~~::: ::::::: :::::::::: : ::::::: ::.:: ::::::::~;;: ~; :~~:~~~ .~~~:~: ·iu~g ~~~~~~:: ·am~

Mnhaclen:
Ve~8els... ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Pound nets, j
trap n ets,

8 126,000

6 67,500

·

14 193,500

s,r:;.;t:: : : : , :: : : ::::: :::::·::15,:::::: .. ::,,::::~ __i:,:::
====~==
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Table showing by States the vessels, boats, and apparatus employed in the capture of
certain products of the jislicries of the New England States in 189.'3-Continuecl.

Fisheries and
apparatus.

Rhode
Island.

Maine..
No.

Value. No. Value

No.

Value. No.

Value.

Connecticut.
No.

Value.

Total.
No.

Value.

- - - - - - 1 - - - - - - - - - - - - - - - - - - - - - - - - - - - - --

Shad:
Boats . . . . . . . .
297 $6, 640 . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . . . . . .
55 $2, 095
Pound nets,
trap net,s ,
and weirs. .
156 13, 280 .............••....................•... .. .... .. ......
Seiues . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
12
075
Gill nets.....
365 3,425 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
46 2,312
Total . . . . . . . . . . . 23, 345 . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Smelt:
Boats.. . . ....
390
Pound nets,
trap nets,
and weirs..
50
Seines . . . . . . .
152
Bag nets.....
255
Lines........ . . . . . . .

9,895..... ..•... . . . . . . . . . .. . . . .

B~~!~~.

12

156 13,280
12
675
411 5,737

5, 082 . . . . . . . . 28, 427
195

408 10,265

1,680.. ... . . . . . . . . . . . . . . .. . . . . .
12 1,850. .. . . . . . . . . . .
62 3,030
7,970 . . . . . . . . . . . . . . . . . . . . . . . . . .
1
175
8
560
161 8, 705
9,810
50 $200 . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
305 10, 010
383 . . . . .
5 . . . ... . .
$8 . . . . . . . . . . . . . . . • • . . . . . . . . . . . . . . . . . .
336

Total . . . . . . . . . . . 29, 738 . . . . .
Lobst<1r:
Vessels.... ..
Tonnage ...

$175

352 $8, 735

205 ....... .

7 6,070 ..... · . .....
77.11 ..................

8 . .. . . .

1,700 ...... .

755 .... .... 82,406

2 1, 350
12 7,000
34 31,400
17.77 ...... 84.43 ....... 322.17 .......

::::: .. f 888 242, i~~ ... ?9 ... 594 ..... 739 47, m.... 86 1~: i~g1·.·.. i83

55 45,820
501.48 ...... .

~u~~I·. ·sJ .5 Rg'. ~ig

Pots . ... ..... 153, 04~ 143, 70: 1, 39~ 2. 786 ___::, 192 38,479, 6, 341 10, 090 ~ ~ ~ 22, 17~1~ · 074 217,242
Total . . ......... 393, 388 . . . . . 3, 380 . . . . . . . . 87, 351 . . . . . . 33, 975 1,...... . 86, 028 ........ 604, 122

Clam:
Vessels ...... . . . . .. . . . . . . . . . . . . . . .. . . .
1 1,000
2 1,100 .. . . . . . . . . . . . .
3 2,100
Tonnage... . . . . . . . . . . . . . . . . . . . . . . . . .
7. 89 . . . . . . . 16. 48 . . . . . . . . . . . • . . . . . . . . .
24. 3i . ..... .
Outfit .................... .... .. ..............
20 .. .. ..
265 . ... . ...•..... . .......
285
Boats. .. .. .. . 1,548 27,506
14
180
663 16,000
183 4, 860
· 172 5, 290
2,580 53,836
Hoes, rakes,
etc ................ 1,894
11 ........ 2,605 ......
833 ····· ·~
463 ........ 5,806
J

.....

1

1

Oyste:otal. · · · · · · · - · · 29, 400; .... ~
Vessels ......
Tonn age. . .
Out.fit.. ....
Boats.. ......
Dredges.... .
Tongs . . . . . . .

. . . . . ..
.. . .. ..
.. ... ..
. . . .. ..
.. . .. ..
.......

... ....
. . . .. ..
.. . .. . .
.......
. . . .. . .
.......

.....
.....
. . . ..
.....
. . . ..
. . . ..

191 ... . .... _:'..'. 6251. . . . . .

7, 058 ....... _ ">, 753 .....• .. 1 62, 027
1

... . . .
l 2,000
6 18, 100
123 304,140
130 324,240
......
17. 87 . . . . . . . 79. 90 ....... ~ 488.44 ....... 2, 586. 21 . ..... .
. . . . . . . . . . . . . . 2, 100 . . . . . . 3, 322 . . . . . . . 40, 540 . . . . . . . . 45, 962
... . . .
369 22,440
189 14,431
543 52,413
l, 101 89,284
... . . .
158
912
62 2,415
240 3, 198
460 6,525
... . . .
275 1, 457
294 2, 214
509 2, 249
1, 078 5, 920

Total.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28, 9091...... 40, 482 ....... 402, 540 ... .. ... 471, 931
Scallop:
j
--- --- ---- --Vessels......
2
400.... . ... . . .
19 8, 8001
3 1,400....... . .. . . . .
24 10,600

J~ifi:.~~::: .. ~~·.~~ ·· ··i10 :::: : ::: ::: ..:~~·.~: ····100.:'.~~~ ..... 65 ::::::: ::::::: .. :~~~~~ ... .935

Boats . . . . . . . .
Dredges and
rakes . . . . . .

64

3, 610 . . . . . . . . . . .

105

504 . . . . . . . . . . .

Total .... ...... ·

I

4, G~ .••• .

322 49, 370 I
1, 236

4, 722!

240 28, 990 . . . . . . . . . . . . . .
874

j...... ........ 63, 5921••••••

Whale:
Vessels...... .. . . . . . . .. . . . . . . . . . . . . . . .

3, 666 . . . . . . . . . . . . . .

34, 121 ......... .... . .~.:..=..:..:. : ~

51364, 600. .. ... . . . . . . .

6~ifilga~ii" ······· ·.·. ··..... ...... . 9, 410. 271. . . . . . . . . . . . . . . . . . . .
appara .
tus ...... . .......... ... ........... . ... .... . 329, 100
1

1

:F. H.. 04--10

1 4,000
52 368, 600
127. 3:3 .•.•.•• 9, 537. 60 .. .... .

•.•••••••••.•••••• ••
1

Total. .. . . ~· ... .... .... .......... : . . ... 693, 700

. ..... . . . . . . .
1

026 81, 970
2, 215 _ 8, 892

. . . . . . .

3,000 ... .... . 832, 100
7, 000 ........ 700, 700
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Table showing by States and apparatus with which canght the quantities and values of
certain products taken in the fisheries of the New England States in 1892.
Maine.

New Hampshire.

Massacb usetts.

Species and apparatus .
Quanti ty.

Value.

Quantity.

Value .

Quantity.

Value.

.Alewives:
Pound nets, trap nets, and
weirs ............ pounds.. 1, 411, 350
$13, 302
45, 000
720,025
$10,850
$600
Gill nets .............. do....
583, 150
3,877 .................... . ..................... . .. .
Seines ......•.. ....... do ........................... .
32,812
5, 0()0
1, 85'! 200
80
Dip nets .............. do....
282,000
1,875
14,854
1,077,650
- - - - - - - - - ·- Total ........ . .......... 2,276,500
58,516
19,054
50,000
3,650,875
770
Herring:
Pound nets, trap nats, and
weirs ............ pounds .. 32,072,214
Gill nets .............. do .... 6,905, 700
Seines .............. .. do .... 1, 832, 250
Dip nets .....•........ do .. ..
4,000

22'!, 250
42,396
7,738
13

Total ..........•........ 40,814,164

274,397

____ .,,. ______

-- ----------

6,247,315
1,915,900
2,323.600
1,616,650

60,164
14,639
20,593
15,433

1,615

12,103,465

110, 829

Menhaden:
Pound nets, trap nets, and
weirs ... . ..... .. . pounds.. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .

185, 010

3,036

140,000
6,600

1,500
115

------------ ------·----146,600

I

ljf~~:~~::::::::::::::~~:::: ..... ~~·.~~~ ......... ~~~....... ~·.~~~ .......... ~~. ·····iis:ooo· ·······122
Total .. . . . . . . . . . . . . . . . . .
Salmon:
Pound nets, trap nets, and
weirs ............ pounds ..
Gill nets .............. do ... .
Lines ................. do ... .
Total .... .............. .
Shad:
Pound nets, trap nets, and
weirs ....... ..... pounds. .

83, 140

532 /

4, 000

f

40

250, 010

3, 758

i====r-====I= = = =
94,112
3,650
560

19,475
745

98,322

20, 332

::::::::::::1:::::::::::: :::::::::::: ::::::::::

U2 ············ '············ ············ ········ ··
1 - - - - -1-- - - - -1- - -·- - - - - - - - - - - - - - - - - -

686, 870

20, 379 . • • • • • • • • . . . . . . . . . . . . . . .

2, 409

48, 382

i!I~~:~~:: :: :::::::::j~:::: .... ~~~·. ~~~....... :~ ~:~. ::: :::::: ::: ::: :::::: ::: ··· ··sti."i21· ··· ··2: 396

Total ................... I==8=68=,=97=0=1-===2=8=,=05=1=l=·=··=·=·=··=·=··=·=·I=·=··=·=··=·=·=··=·=·I==1=3=4=,5=0=9=!===4,=8=05
Smelt:
Pound nets, trap nets, and
weirs ..... ..._. ..... pounds ..
72,870
6,215 --- --··----- -------·---- ------······ ---------Seines ... . ............ do ... .
839,478
54,363 ··---------- ...............
---------

:i~::::

301, 050
403, 360

25, 159
30,176

16, 500
14,500

1,650
1,450

Total .................. .

1,616, 758

115,913

31, 000

3,100

ffte~~·t·s·: :::::: :::::

----------...-- .......600
...........
3,000

600

3,000

Lobsters:
Pots ............... pounds .. 17,642,677
205,638
663,043
3,182,270
196, 350
11,790
Clams:
Rakes, hoes, etc ... bushels..
416,806
195,330
157,431
246, 746
1,050
975
l====l-=====l=====r-== = =~====J===
O.vsters, market:

o~:E!:s: ~1::::::::::::::: :::::::::::: :::::::::::: :::::::::::: ::::::::::::

29, 807 1

50, 63

35,000

24,000

Total . .. ................ .. . .. ...... .. .......... .. ...................... .

64,807

Scallops:
Dredges and rakes. bushels ..

19,374
0, 455 ...... ... .............. .
Whal:
O~l, whale ......... gallons .. ........... . ................................... .

!:t:;;;::::::::~~.i~~:: :::::::::::: :::::::::::: :::::::::::: ::::::::::::

I

83,638

84,154

75, 63T

208, 0 5 1
440, 159
120, 150
20

87, 3:'9
29-i, 031
5 5, 3-17
5,277

Total . ................................................. .. ......... . ..... j ........... : ~

Total value special fish·
eri s....... .. ... ...... . . . . . . . . . . . .

I

·
1, 288, 208 . . . . . . . . . . . .

18, 290

j" ...........

=

1, 711, 695
1
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Table showing by States and apparatus wUh which caught tl1e qirantities and values of
certain prod·ucts taken in the fisheries of the New E nglancl States in 1892-Continued.
Rhode Island.

Connecticut.

Total.

Species and apparatus.
Quantity.

Value.

Quantity .

Value.

Quantity.

Value.

Alewives:
Pound nets, trap nets, and
weirs_ ........... poun<ls..
487, 468
$8, 126
79, 360
$68:l
2,743, 20'.l
$33,651
Gil1nets .............. <lo.... ............ ...... ......
601,600
3,125
1,184, 750
7,002
Reines . .... .. ......... do.. . .
702,125
10,090 ........•........ . ...... 2, 560,325
42,082
Dipuets .............. do .... -··········· ............ ···-·- · ··· ·· .......... . . 1,359,650
16,729
----!-- - - ~ - - · - - - - - - - - - - - - - Total . . . . . . . . . . . . . . . . . . . 1, 189, 593
680, ()60
18,216
3, 808
7,847,928
100,364
Herring:
Ponnd nets, trap nets, arnl
weirs .. _......... pounds ..
700
30 .•.••••••••..•••••••.•.. 38,320,229
Gill nets ...... ... .... . do. . . . . . . . . . . . . . . . . .. ....... . ............... . ..... . .. . 8,961, 600
Seines ... .. . .......... do ...... .. ......... . .. . .......... ... .. .... ..... .. ... . 4, Hi2, 450
Dip nets .............. do ................................................... . 1,620,650

28!, 444
58, 5;i5
28, 4'16
15,446

- - - - - -1- - - - - ~ - - - - - -1- - - - - 1----- - - - 31.l . .. ......... -.......... - 53,064, 929

::86, 871

Menhaden:
Pound nets, trap nets, and
weirs._ .. . ....... pounds..
34, 000
57
2, 515, 200
7, 332
2, 734, 210
Gillnets- - ·· -···· · -·-- do . . __ ... ..... ... . -· ···· ···· ·· . .... ... .. .. ···········87, 140
Seines ................ do.... 10,726,600
40, 725 20,432,280
63,548 31,223,880

10,425
572
104,995

I 34, 045, 230

115, 9()2

94,190
3,685
560

19,520
760
112

08, 435

20,401

700

Total -········· . ....... .

Total. ................ _. 10,760,600

40, 782

22,947,480

70,880

Salmon:
Pound nets, trap nets, and
weirs ............ pounds.. . . . . . . . . . . . . . • . • • . . . . . . .
78
45
Gill nets .............. do ... . . . . . . . ... . . . . .. . . . . ... . .
35
24
Lines ................. do .........•.................. ····- ······ · ··-·······'·
Total ...... . .................... ..... .. .. ...... .
Shacl:
Pound nets, trap nets, and
· weirs ... .. ....... poun<ls..
24,350
776
Gillnets .- ............ do.- ......................... .
Seines ................ do . .... . ..... ..... _. .. .... ... .
24,350

Total·-···· ···· · ······· ·

776

1131

69

21,602
71,708
17, 252

1,679
6,052
1,704

781,204
253,808
103,870

25,243
13, 72±
4,100

110,562

9, 4B5

1,138,391

43,067

91,610
867, 748
317, 550
420,860

7, 935
56,993
26,809
32,226

1,697, 768

]23, 963

Smelt:
Pound nets, trap n ets, and
weirs .. ......... . pounds ..
18,740
1, 720 .................... . .. .
Seines ..... ... ........ do.. ..
19,460
1,840
8,810
790
Bagnets . .... . ........ do .... ......•. .. ... ... ...•.•. ........ .. .. . ..... ... .. ..
Lines ........ . ... . .. . . do .. ... _.... . .. ... .. ... .... . ..... . ... ... .......... ... .
Total .. .... .. .. . ....... .
Lol,sters:
Pots ............... pounds ..
Clams:
Rakes, hoes, etc .. . bushels ..

38, 200

3,560

-·---·-- · - - -

8,810

700

i====:::l=====i=====f=====l=====:::l====

Oysters, market:
Dredge!'! and t ongs .... do. . . .
Oysters, seed:
Dredgesancltongs .... clo....
OyRter sholls:
Dredi:{CS and tongs- ... do .. ..

774,100

53,762

1,614,530

101, B58

23,409,927

1,035,591

53,900

65,497

40,900

43,656

759,402

462, 88!}

150, 581

253,459

985,794

888,685

1, 1-;5, 182

1,201,782

14,865

5,783

95-1, 380

537, fi64

1, 004,245

567,347

40,66 1

2,033

190,000

6. 230

230, G61

i=====l=====l=====l=====l=====l:=== =

8, 2G3

1 - - - - -1· - - - - - l - - - - -~- - - -- 1 -- - - - - l · - - - -

Total .... ... _...........
S(lallopa:
Dredges and rakes. bmihels ..

215, 107

26], 275

2, 130, 174

1,432,470

2,410, 088

1, 777, 392

52,690

38,998

440

330

156,618

12±, 420

~====l=====l=====ll=====l=====I==:= =

Wb11le:
on, whale . . , ...... gallons.. . . . . . . . . . . . . . . . . . . . . . . . .

3, 150

1, 323

211, 2ao

88, 712

~~~:p~~~:::::::::p~~dic1;::
:::::: :::: :: :::::: ::: ::: ::::::::: ::: ::::::: :: :: : mJ~i20 ~~t:5,277
m
Ambergris ........... do ..................................... .. ····-· ......
:::::

~·~;~~~~~~i.~1·~~~·.· ........... .1. ......... -. ~

eries ..... ......... . ............... 1

1,323 · ·-··-·--··· \ ~!_~,2~

482,896 , ........ ... · l=J=,6=6=4,-=l=:l=-81 = 7 5, 16fi,

~~
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THE GREAT LAKES.

In connection with the consideration of the fish and fisheries of the
basin of the Great Lakes by the international commission appointed
by the United States and Canada to investigate the fisheries of the
contiguous waters of the two countries, a canvass of the commercial
fisheries of the United States waters of these Jakes was begun by this
division in May, 18!:>4, and by the close of the fiscal year had progressed
satisfactorily. The inquiry related to the statistics and methods of
the industry, the abundance of the economic fishes, and the changes
occurring since the last investigation. The United States Fish Commission conducted a complete canvass of the Great Lakes iu 1891, the
results of which are published in th Pi annual report for 1892; but
recent marked and rapid clrnnges in certain important phases of the
industry made another inquiry at this time desirable in order to arrive
at a proper knowledge of the extent and methods of the fisheries.
SPECIAL INQUIRIES.
PACIFIC CO.A.ST FISHERIES.

In November, 1893, Mr. A. B. Alexander, fishery expert on the
Albatross, was detached -from that vessel and assigned to temporary
field duty in this division. He was ordered to make a study of those
fishes which have been artificially introduced into the waters of the
Pacific States and become the object of fisheries. Supplementary
instructions were subsequentJy issued covering a canvass of the whale
fishery and salmon-canning industry. Mr. Alexander had previously
been engaged iu similar inquiries for this division, and his familiarity
with the :fisheries of the region made his services valuable. The
inquiry began November 7, and was continued until about February
10. -work was begun in the vicinity of San Francisco, extended as
far south as Monterey Bay, and later carried on at Portland, .Astoria,
and other places on the northern part of the west coast.
The fisheR to which attention was specially directed were shad, striped
bass, l>lack bass, catfish, eel, and carp. The inquiry was addressed to
the methods, apparatus, history, and statistics of the :fisheries, to the
whole ale trade, and to such phases of the natural bi tory as may ba,e
a bearing on the practical aspects of the subject. Statistical data
relating to the calendar year 1893 were obtained. The data collected
for th whale fishery consisted of the statistics for the year 1893 for
the au Franci co fleet an<l. for the New Bedford vessels rendezvou iug
at the former port. The salmon investigation covered all pha e of
the packing indnRtry in California, Oregon, Washillgton, and .Ala ·ka.
·while it was not fea ible to vi ·it all streams on which salmon canneri
were lo ated, nor to per onaliy study the salmon-packin m
la kc1, compl t information wa obtainable for the more r motely
1 'c: tecl arrn rie at the h ad uarters of the firms located in Srtr.
1
rauci co an<l. Portland.
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'fhe notes submitted by Mr. Alexander on the shad and striped bass
are reserved for incorporation in a special report now in course of prepa,r ation, in which the entire subject of fish acclimatization in the Pacific
States is considered. His statistics of tbe whale fishery and sa,lmoncanning industry have been embodied in a general report on the :fisheries of the Pacific States, prepared by Mr. W. A. Wilcox. An outline
of the results of his work is here given.
The shad is increasing in numbers yearly, and is now one of tbe
cheapest fish on the coast. Comparatively few years ago only the
wealthy could afford to buy shad; now it is within the reach of everyone. Only a small part of the supply is taken, and few fish are obtained
in nets set especia11y for them. "'With proper apparatus, the catch could
doubtless be increased to ten times more than it is at present.
During the year 1893 the fish was very numerous in the Sacramento
and San Joaquin rivers and in the San Francisco Bay region, which is
the center of its abundance, and was very low in price. About the
middle of November it was selling at 2 cents a pound in the city markets, and about the first of the month the fish sold as low as 4 and 5
cents apiece.. 1\fr. Alexander found the crab :fishermen were using shad.
for bait, a circumstance forcibly illustrating the fish's abundance and
cheapness.
In Monterey Bay, the southern limit of distribution of the fish, it is
more abundan t on the north side, near Soquel and Santa Cruz, than on
the south side, in the vicinity of Monterey. Only six shad were taken
at Monterey in 1893, while on the other side of the bay the catch was
much larger, although small as compared with that in other waters.
In the Columbia River the shad is very rapidly increasing in numbers. Each season shows a decided increase over the preceding one.
The physical conditions appear to be quite as favorable to the sliad as
those found in the Sacramento and San Joaquin rivers. Only an
inconspicuous part of the run is taken, and the entire quantity marketed is obtained incidentally in traps and seines operated for salmon.
The striped bass, like the shad, has steadily increased in numbers,
and like the shad it attains its greateRt abundance in San Francisco
Ba.y a11d its tributaries. In the lower courses of the Sacramento and
San Joaquin rivers it is very numerous and it may there be taken at
all seasons. It is, however, much less numerous than the sba<l and
holds a higher place in popular estimation as a food-fish. At the present rate of increase, it would appear that in a few years the supply
will so far exceed the demand that the price of the fish will be reduced
almost to that of the shad.
Monterey Bay marks the southern limit of the range of the striped
bass as it does of the shad. The bass is so uncommon in the bay that
it may almost be regarded as a straggler. At Monterey ou]y two or
three have ever been taken. At Santa Cruz only one was taken in
1893; this weighed 15 pounds. At Capitola bass were :fir,·t taken in
1893; 25, weighing 260 pounds, were obtained in a drag seine.
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This fish has not as yet distributed itself along· the more northern
parts of the Pacific Coast. It is not known from the Columbia River,
and there are no records of its capture at any place in either Oregon
or Washington .
An interesting fact disclosed by Mr. Alexander's inquiries is that the
striped bass feed largely on carp, which are very numerous in tbe rirers
frequeuted by the basR, and are by many persons consi<lered of little
value. If further inquiries show that carp constitute an important part
of the food snpply of the bass, they will doubtless rise in popular favor.
On November 23, of 9 bass opened in the San Francisco markets 6 contained carp, and 1vfr. Alexander is convinced that 7 bass in every 10
will be found to contain carp.
Black bass are well distributed in numerous rivers, lakes, and reservoirs in California, but are not taken in commercial fishing. The fish
have readily become accustomed to their new environments and are
rapidly increasing.
Carp and catfish are very abundant in the Sacramento and San
Joaquin and Columbia rivers, and are also found in other waters of
the west coast. They do not rank high as food-fisL, but considerable
quantities are taken and Hold in foe San Francisco, Saeramento, and
Portland markets. The catfish have failed to attain the average size
reached by tlrn fish in their natural habitat, but the carp are as large
as those found anywLere in the country.
Diligent inquiry was made by Mr. Alexander as to ·Urn possible existence of lobsters on the Pacific Coast as a result of the attempts to
acclimatize them marle by the United States Commission of Fish and
Fisheries. Several reports of the capture of the eastP,rn lobster bad
from time to time been circulated since the experimental plans were
made, and in the summH of 1893 accounts of the takiug of other
reputed lobsters in the vicinity of Monterey were published. Mr.
Alexander reported as follows on this subject:
Reports are frequently circulated that lobsters ha,e been taken by the fisherm en
of Monterey, but each time the investigation which bas followed bas proYed the
story false . Those not familiar with the lobster easily mistake the fresh-water
crayfish for that animal. During the past season a report was circulated through
the press of this coast that several small Eastern lobsters bad been caught at :i\Iouterey, aml to add strength to the story it was stated ihat samples bad been sen t to
the Fish Commission for identification, and word had been sent back that the samples received were the genuine Eastern lobRter. Such reports are very misleading,
aml have cau ed considerable inquiry to be made concerning the lobsters planted on
tbe coast in 18 · 8.
Tho writer has had occasion to intervi w the fishermen of .Monterev several time
dnring tho past four year , but bas never been able to find a man ,v-bo wa certain
he bacl c:mrrbt a lobster. Prof. Charles II. ilbert saw the Rpecimens that w ere
tak n this umm r, and tates that they w re fresh-water crayfi h.
That , e,· ral of th Job ter planted at Mont r 'Y havo b en canght, there i little
doubt. 'aptain Tichol!!, of th Tnit 11 tat s . · avy, S c ys that ·oy ral y ear ago he
ate a Joi., t r wbi ·h wa. purcha Nl at a mark tin aklancl; bein,,. an E a tern m,,n,
an,l b:wingtak nan int r tin th• fi h ri . all his life· it is to b pre nmed that he
i · corr · in what h a· . Th white .fi b rmcn ay they ha,e neYer be n guilty of
aving what th y uppo d to be lob!!t rs, but are of the opinion that the Chinese
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have caught and sold many specimens, bnt of this there is no direct proof. From
what can be learned it wonl<l seem that the lobsters planted here were either caught
before they had time to increase, or the character of the bottom arnl general
surroundings was not suited to them for propagating.
No traces of the lobsters planted off Trinidad, Cal.: have ever been found . The
:fishermen of that locality have made diligent search for them with such appliances
as they had, bnt to no purpose. Captain Nichols, in charge of the Light-House
Board of California, has had louster -pots made and set on and near the spots where
they were planted. This kind of apparatus has ~Llso met with negative results.
In view of the fact that nearly :five years have passed since the planting was
made, it is very probable that the water and general surroundings of this locality
are not conducive to their growth. A few lobsters planted off the coast washed by
so vast an ocean as the Pacific can not ue considered a fair tm;t; 302 lobsters, the
number planted, would naturall y in a few days become more or l ess scattered, and
the sexes widely separated and perhaps never get together again.
It is frequently stated that a lobster ought to live in a water where crayfish are
found. This can harJ.ly be expected, for crayfish are never found as far north as
Monterey Bay, which proves conclusively that they require warmer water than a
lobster, and in all probability they would not live off the New England coast.
The geographical position, temperature of water, and general character of the
bottom in many parts of Alaska are, in the opinion of the writer, mnch better suited
to the requirements of the lobster than that part of the coast lying below or south
of Cape Flatt ery. The whole archipelago of southeastern Alaska contains many
places where the Jouster would l,e more likely to live an<l multiply than any other
place on the Pacific Coast.
The temperature an<l other environments of this region correspond more closely to
the home of the lobster on the Atlantic Coast. It is quite ev-identthat lobsters require
a chauge in temperature of water far greater than they would find off the Pacific
Coast below 50° N. latitude, from the fact that they are only found in latitudes
where the water undergoes such a change.
The coast of southeastern Alaska i s cut up into hundreds of islands both large and
small, forming numerous bays, channels, and estuaries very simil ar to the coast of
Maine and some parts of Nova Scotia and Newfoundland. From Massachusetts to
the Gulf of St. Lawrence is where the lobster abounds in greatest numbers, and in
this region the water in summer is comparatively warm and in winter extremely
cold., elements perfectly congenial t o this crustacean . In Alaska the water annually
undergoes, to a much less degree, the change which takes place in the latitudes
above mentioned. All things considered, no great mistake would be made in planting lobsters in the waters of southeastern. Alaska. The harbor of Sit.ka woulcl be an
excellent place to try the experiment; also at Hooniah. There are many localities
equally as good above Prince of \Vales Island, viz: Howkan, Nichols Bay, and
Shakan; or at Loring, Revillagigedo Island, and several more points farther np the
Behm Canal.

The canvass of the whale fishery carried on from San Francisco by
San Francisco and New Bedford vessels disclosed a fleet of 49 vessels
in 1893. In comparatively recent years Sau Francisco has attained
leading importance as a whaling center. The scarcity of whales in the
.Atlantic Ocean and the relative abundance of the valuable bowhead
whales in the North Pacific and Arctic oceaus have led to the transfer
of a number of New Bedford vessels, which, with the local fleet, have
made San Francisco the principal rendezvous for whaling vessels in the
United States.
Tbe fleet consisted of 35 vessels belonging in San Francisco and 14
others owned in New Bedford. The tonnage of the combined fleet was
13,910 net tons, and the value was $1,702,360. Thirteen of the vessels
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were propelled by steam. Detailed .figures showing tbe number and
tonnage of vessels of each rig, etc., are given in the following table:

I

Total.

S=Francioeofioot New Bedfo,d fleet.

Vessels.

No.
Tonnage.
- - - - - - - - - - - - - -:- - Steam barks ............................
9
3,188.66
Steam brigs.............................
1
164. 78
8team barkentine.......................
1
281. 42
Barks . . . .. . . . . .. ... . . . . . . . . . . . . . . . . . . . .
al5
4,573.25

No.

b5

Total ..... ....................... .

35

3,952. 39
164. 78
281.42
7,931. 82
779. 87
328. 55
471.57

1
l
10

25

3,358.57

1 ······ ..... .
1
328. 55

'171. 57

9,459.55

Vaiue ............ ........ ... ............ ········
Value of out.fit ................................. .

Tonnage.

11

763. 73

:bw ::::::: ::::::::: :::::: ::::: :: ::: ::: ......~ ......'.'.~:~~.
Schooners ....................... ; . . . . . .

No.

Tonnage.

14

$656,000
595, 3GO

5
1
5

I

1s. 910. 40

$241, 000 ....... · 1
210, 000 . . . . . . • .

897, 000
805, 360

4, 450. 85

49

a Includes one vessel of 307.2i tons burned at-sea while bound for the Arctic Ocean.
b Includes one vessel of 141.25 tons engaged in trading for bone and ivory with the natives in the
Arctic Ocean.

The persons employed on the whaling vessels with headquarters at
San Francisco numbered 1,767; 1,214 of these were on the local fleet
and 553 on the New Bedford vessels. The 13 steamers carried 520
persons, an average of 40 to a vessel, while the 36 sailing vessels had
1,247 men, an average of about 35, as shown in the following table:
Rigs.

San Fran.
cisco :fleet.

New Bed·
ford fleet.

373

86

Steam barks........................................................

~::::~~~{~~ti~~·::::::::::::::::::::::::::::::::::::::::::::::::::

~~

Barks..............................................................

590

Total. .................................•........ -· ···· ··· ·····

1,214

~:Ji~
::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: ........ ~82~~.
Schooners...................................... . .. .................

402
27
38
553

Total.
459

24
37
992
135
38
82
1,767

In 1893 337 whales were taken by the San Francisco whaling fleet;
of these, 288 were obtained by San Francisco vessels and 49 by New
Bedford vessels. The catch comprised 278 bowhead whales, 45 sperm
whales, 13 right whales, and 1 humpback whale; these yielded 225,951
gallons of oil and 417,266 pouuds of bone, worth $1,136,657. Figures
showing the results of the :fishery by San Francisco and New Bedford
vessels are Reparately given in the following statement:
Table showing the numbe,· of whales laken and 1iroducts obtained by the fleet rendez·
vousing at San Francisco in 1893.
Whales taken.

San
:rew
Francisco Bedford
vessels. ve, sels.

Total.

San
New
Francisco Bedford
Yessels. vessels.

Products.

Total.

11- - - - - - -1 - - - - - - - - Spermoil..galls ..
31,400
5,700
37, 100
Whale oil. ... do... 117,441
71,410
1 851
Wbalebone .. Jbs .. 36,066
48 300
417,266
Ivory . .. . .... do . ................. '. . ............ .

40

5
45
8
13
Bowheatl ···· · ··· · ·
243
35
278
Humpback . .. ..... ~ - - - 1_ _ _ _ _
1

5

Total .. .. ....

at

1

2

j __4o_ l_

1

3:n

alue .. ..... .

TO'!;E--In :uldition to the procln t •frE>n, 1,350 pound. of bon
, 100, w ·re landed by av ·s ·l that tra<l d with th natives .

$956,249!18o,40Sl$1.136,657

and 2,000 pounds of ivory, ,alued
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The classification of the whaling fleet by fishing-grounds and the
number of whales of each species taken on the different grorinds are
given in the following table. The importance of the North Pacific and
.Arctic oceans will be readily seen from the fig·ures presented. More
than nine-tenths (293) of the whales captured were taken on those
grounds, and of these fully 280 were obtained in the Arctic Ocean.
Table showing by fishing-grounds the nu,mber of whales taken by the 1,essels renclezvoiising
at San Francisco in 1893 .
·
San Francisco fleet.
o5

Fi shing-ground s.

1
~

s,_,

<+-<
0

..;
..cl

bl)

<D

0

P<

r:11

-

North Pacific and
Arctic oceans_ - - - - - - a33
Okhotsk .Sea_ - - ---- -- - 1 3
S outh Pacific and Indian oceans. - - ... - - . 1 37
Total----------- 35 40

-

~

0

g ]
P=l

-

0

8

5 243 --·· 248
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z
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..;
..Q
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c
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8

<+-<
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.Cl
~
~

~

.0

4

-

~
5

ce
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s0

~

0

P:i

-

35

-

~

1

o5

~

3
0

8

-

45

s,_,

<+-<
0

46
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U1

-

4

~

ce

ol
<D

~
b.()

<D

0

-z

.t'Q1

s::i

<D

.0

..cl

bl)

P<

r:11

-

<::)

ce
<D

Number of whales.

1

.,,;

.,:;

<D

ce

ce
<D

-

o5

<.)

Total.

Number of whales.

1

.=l

.,:;

<D

z

New Bedford fl eet.

Number of whales.

.0
A

s ...oi

.J:/
~

0

0

P:i

-

JO 278

-

~

1

0

E-i

-

293

·--- ---· ..... 3 1 1 3 ---- ---- 4 2 4 3 . . ... ..... 7
---- .... . --- - 37 ---- ---- ...... ---- ---- --- - 1 37 .... ---- --- - 37
- - - - - - - - - - - - ·- - - 5
1 49 49 45 13 278
5 243 ---· 288 14
1 337
8 35

a Includes one vessel burned on the way to the fishing-grounds and
for bone and ivory.

0110

vessel engaged in trauing

The season in the Arctic was remarkably successful. One vessel
took 48 bow head whales; these yielded 72,000 pounds of bone, valued
at $ 180,000. Five other vessels secured, respectively, 45, 38, 30, 26, and
20 whales and stocked over $ 100,000 each ($163,750 to $104,298).
The practice of remaining in the Arctic during the winter in order
to be early on the grounds is becoming more prevalent, and 7 steamers
and 3 sailing ve8sels wintered near the mouth of the Mackenzie River
in 1893.
In :May, 1894, the writer made a brief visit to the Pacific Coast for
the purpose of studying the apparatus and methods of the fisheries.
He was instructed by the Commissioner to make observations on the
condition of the salmon industry, the sturgeon fishery, and other prominent branches, and to give special attention to those fishes which
have been artificially introduced into the waters of the Pacific States,
namely, the shad, the striped bass, the catfish, and the carp.
The inquiry began in San Francisco, Cal., May 24 and was terminated
at Portland, Oreg., June 25. The short time available restricted the
inquiry to tbe fisheries of greatest extent and interest and to the
localities affording the best opportunities to see the greatest variety of
fishery products and methods. The results of the inquiry wm be incorporated in a special report and need only be outlined at this time.
The time spen t in San Francisco and vicinity was chi~fly devoted to
the consideration of the market fishery for salt-water products ; to the
salmon, shad, striped bass, 8turgeon, and other :fisheries in the lower
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courses of the Sacramento and San Joaquin rivers and in San Francisco, San Pablo, and Suisu11 bays, and to the San Francisco fish
trade. Some valuable data relating to tbe :-icc1imatized fishes were
obtained from the records of the wholesale dealers. Through the
courtesy of the Cailifornia Fish Commission several days were passe(l
in tbe Sacramento-San Joaquin delta, where are located the priucipal
spawning-grounds of the shad and striped bass and important fo,hinggrounds for them, salmon, and other species.
A short visit was made to San Perl.ro, in Los Angeles County, for
the purpose of investigating the sardine fishing and canning at that
place. While the sardine ( Clupea saga.x) is found along the whole
length of the west coast, it appear:S that it is only in the southeru part
of its range that it occurs in sufficient abundance and with enough
regularity to permit the prosecution of a successful business. A sardine cannery was established at San Pedro in 1893. This is the only
cannery of the kind now on the Pacific Coast, although for a number
of years prior thereto sardine canning bad been clone at San Fraf!.cisco.
Sardines of suitable size are quite abundant, and the prospects seem
very favorable. In connection with the capture and utilization of sardines, a scombroid fish ( Tra.churus picturatus), locally called Spanish
mackerel, is taken and canned.
At Astoria and Portl~_lld attention was given to the important fisheries for salmon and sturgeon a.ncl to the canning industry. The pre.valence of unprecedentedly high water prevented a visit to the interesting
wheel and other .fisheries of the Upper Columbia River. Some yery
suggestive detailed statistics regarding the preseut and past condition
of the salmon industry were secured at Astoria. A canvass among
canners and others interested in the fishing iudustry and deeply concerned in the preservation of the salmon showed that wblle all looked
to e-xtensive artificial propagation as affording the most certain relief,
practically all favored the establishing of a close time throngbou t April
or August, or both.
INQUIRY REGARDING WHITING.

In the summer of 1893 an inquiry regarding the edible qualities of
the wbitiug (1l1erlucii1,s b-ilinearis) was made. This fish is a member of
the cod family, and occurs in great abundance on the New England
coa, t. It reaches an average length of about 20 inches. It i known
as whiting ilver bake, and Old England hake. Attention has from
tun to time been drawn to the probable economic value of the :fish, in
th pu bli ati n of the Oomrni ion. In a report on the .fi herie of
the ew Engl, nd States, printed in the Fish Commi ion Bulletin
for 1 0 h foll win°· r ti re nee to thi .fi h wa made:
Although th . whiting, <. i om from th water, i one of tbe be t flavored and
mo t nntriti n of 011r foo 1-fisbes. th dilu ult. of keepinrr it fr sh and in good conditi n wh n ic- <1 ha militat 11 ag iu t it utilization to a large ex tent for mark t
pnrpo
ft n gr t qnu.ntiti aro tak n in pound nets a.n<l. floating traps, but
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generally these fish have to be turned ont of the nets, onl,y to reenter perhaps on the
nexttid.e. Some effort bas been made to market at least a portion of the catch, and
it is to be hoped that a method will be discovered for utilizing quantities of this
species. In view of its abundance and cheapness it seems p ertinent to suggest the
possibility of its profitable ut ilization by canning or smoking. Its delicate flavor
should make it an excellent article of footl when canned, or, if lightly salted and
prepared like kipp ered herring and fi.nnan baddies, a demand might be created
which wonld consnme great quantities of what is now essentially a waste product.

While sm all quantities are utilized in a fresh condition or for salting,
in most places the whiting is regarded as having no market value, and
fully nine-tenths of the quantities taken are discarded. It is especially
abundant in the region of Cape Cod, Massachusetts, where it is taken
in large numbers each year in pound nets set for mackerel au<l other
fish. When this section was visited June 1-12, 1893, there ' was a,n
exceedingly large body of whiting in Cape Cod Bay and the pound nets
were filled with them; one net at Provincetown on June 9 contained
300 barrels, and some nets had been dismantled so that the troub]e of
having to turn the fish out might be obviated.
The abundance of the whiting at that time and its nonuWization
prompted an inquiry into its possib]e food value and economic importance. According to the statements of the weir fishermen, there are
often 400 to 500 barrels of whiting in some nets at one time, and in a
single week as many as 2,000 barrels will be taken. Many of the fish
must be caught a number of times, for as long as the school remains
they continue to enter the traps. An estimated annual capch of 100,000
barrels would probably be below the actual figures.
The run of whiting in Cape Cod Bay usually begins in the latter part
of May and continues about two weeks. The fish are in a spawning
condition at this time. There is ahm another well-marked run in the
fall. Scattering fish are taken throughout the pound-net season. The
fish thus obtained are usually from 18 to 24 inches long and weigh about
2 pounds, although many smaller fish are taken.
It may be said that prac~ically no use is made in the Cape Cod region
of the whiting in a fresh state. A few are at times shipped to New
York where they bring the same price as haddock, an<l to Boston where
there is little market for them; small numbers are used for lobster
bait. The opinion is unanimous as to tbe excellent food qualities of
the whiting in a perfectly fresh condition. The flesh is very sweet and
palatable, and the fish is generally regarded as equal to cod, haddock,
and hake, and, by some, preferred to those fish. The fish is by some
persons considered too soft to bear shipment well, with the present
methods of preservation; others, however, say that when properly iced
it keeps as well as any other fish. Objection is made to its use fresh as
bait in the line fisheries on account of its softness.
In this region the whiting is generally regarded as a nuisance. Its
advent interferes with the run of better fish, such as mackerel and
herring, and no large catches of the latter are made while the whiting
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remain. A great many are killed in emptying the nets, and the dead
bodies often . thickly cover the shores and bottom. They are also
destructive to the nets, owing to slime ·which accumulates on the twine
when large numbers of fish are crowded into the pounds.
Small quantities of salted whiting· have been prepared for sale at
Provincetown and other places on Cape Cod, although most of the :fh,h
thus preserved have been for home consump,tion. Mr. Henry T. Lewis,
of Provincetown, pickled 80 barrels of whiting in 1892 and sent them
to Cayenne, South America, on a whaler, where they sold for $7 per
barrel. In 1893 it was his intention to prepare several hundred barrels
for the West Indian or South American trade.
When split and pickled the fish keep well, retain a good color, and
will bear shipment to the tropics. When dry-cured, however, they
become very hard, turn yellowish, owing to the oil they contain, and
lose their market value.
Mr. Morgan, of South Truro, a fish-canner of much experience, states
that the experiments made in cauning whiting have shown that the
fish is not well suite1l to that method of preservation; the flesh is
flaky and breaks up in the canning process.
The possibility of utilizing whiting for salting was suggested, and it
seemed probable that in Central aud South America a market might be
created for this cheap fish. It was, therefore, determined to secure an
expression of opinion from a number of dealers and to have some samples of salted whiting prepared for a distribution with a view to test
their edible qualities. Mr. W. A. Wilcox, agent of the Commission, who
was then in the Cape Uod regiou, was instructed to make arrangements
for the preparation of the fish, and Capt. .Atkins Hughes, of North
Truro, was engaged to selec.t and cure them. It was intended to have
them preparecl in a number of different ways-as pickled, kench-cured,
and smoked-but it was found feasible to have only the pickled fish
prepared. Through some misunderstanding, the fi sh intended for
pickling were not eviscerated and split in the best manner, and the
samples presented a less inviting appearance than might otherwise
have been the case. · Several hundred pounds were distributed in
Gloucester and Boston by agents of the office, and at the same time
the following· letter, in which the objects of the inquiry were explained
was addressed to the principal firms by the Commissioner:
The United States Fish Commission is desirous of securing an expression of your
opinion as to the economic value of the fi ·h kuown on the New En 0'1aml coast as
the whiting, silver hake, or Old England hake. As you a re doubtless aware, it
occurs abundantly on our shores, and is taken in largo quantities in traps and pound
n et . Owing to real or snppose<l. difficulties in shipping it to market in a fresh condition and tho low price which it commands, only small quantities are utilized for
food purpo s, au<l in many places it is regarcled as a nuisance. It has occurred to
m that th financial condition of manv of our fishermen mirrht be materiallv
improv d if mean could be devised to utilize tho wh it ing, eithe/'iu a fresh or pr;.
~ r <~, tate; and it is with a view to secnro tho benefit of your experience and advice
lll th1 matt r that this communication is addressed to you.
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I am aware _that efforts have long ago been made to introduce this fish into commerce and give it a permanent place in our fish trade; that prior to the expiration
of the reciprocity treaty there was a limited trade in salt whiting with the British
Provinces, and that small consignments of this fish have in recent years been sent
to Brazil, the West Indies, and other places; but there has probably never been a
better opportunity to make profita.ble use of this waste product than is now afforded
by the reciprocity relations established between the United States and various other
countries.
The Commission has recently had prepared at North Truro, Mass., a quantity of
pickled whiting with a view to submit them to the principal dealers in Boston,
Gloucester, and elsewhere ancl have their edible and commercial qualities determined. It is the intention to continue the inquiries and to ascertain the value of
the fish for smoking, canning, otc. Within a short time an assistant of this office
will wait upon you and present to you samples of the fish . Permit me to ask that
you will kindly examine them and favor rne with a written statement of your views.
The principal points on which your opinion is desired art:1 the following:
(1) The commercial importance of whiting prepared like the samples.
(2) The food value of the whiting in a dry-salted and pickled state as compared
with (1) cod, (2) hake, and (3) haddock.
(3) The commercial value of dry-salted and pickled whiting in the United States
and Canada, and the possibility of renewing a market for it in the latter country.
(4) The commercial value of dry-salted and pickled whiting in the West Indies,
Brazil, and other South American countries, and the possibility of establishing with
them a remunerative trade.
(5) The food and economic value of smoked whiting; its comparison with smoked
herring.
(6) The feasibility of preparing boneless whiting to supply a demand for cheap
boneless fish.

Of the large number of responses received and variety of opinions
expressed, the following, chiefly from leading firms of Boston and
Gloucester, will be sufficient to illustrate the different views entertained
regarding the special points referred to in the circular letter:
[Leonard .A. Treat, wholesale fish-dealer, Boston.]

The rank of whiting, either in a dry-salted or pickled state, as compared with cod,
hake, and haddock, would be about fourth. There would be no difficulty in renewing a market in Canada for whiting, and also for hake, haddock, and cod, if it were
not for the tremendous duty on all our goods going into Canada. Give us reciprocity
with Canada ancl there will be no question about a market for whiting ancl a great
many other of our fish products. Smoked whiting would take its place in economic
and food value alongside of smoked haddock and ·hake; it would be better than
bake, perhaps not qnite as popular as haddock. It is entirely feasible to market
boneless whiting. It has been done and is being doue whenever the whiting is put
on the market at a lower price than hake. If whiting can be cnrNl and marketed
at a competing price with bake, it will find a place at once in the various markets of
this country. As the years would roll aronml it would become more and more popular
as its value became known, and ultimately would, in our opinion, rank fully up with
cusk and haddock, if not equal to medium cod. This fish has but to be known to
be appreciated. What might be done with the fish abroad is, in our opinion, an
unknown quantity, a mere conjecture, as the value of our reciprocity relations with
the various countries to the south of us has not been of such magnitude as to give
it a passing notice. The trut_h of the matter is that it costs us so mu.c h to produce
our goods here in this country, as compared with Canada, that notwithstanding
the apparent advantage of our reciprocity relations with Brazil, etc., Canada and
Newfoundland still hold the trade. Reciprocity in fish has not, so far as we know,
materialized to the financial benefit of our salt-fisb tr::i,de,
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[Frederick F. Dimick, secretary Boston Fish Bureau.]

I have had a few of the silver hake which you sent me cooked aud placed on my
table. I found them very good eating, tasting very much like salt codfish. They
were prepared for the table in the same way salt codfish usually are. There is a
taste to them, however, that one who eats much codfish easily discovers, but I confess that I could hardly tell the difference.
[John Pew & Son, outfitters and wholesale fish-dealers, Gloucester,J

We have carefully considered your inquiry in regard to the whiting, or Old England hake, as we call them. They are quite common in the market as cheap fresh
fish, but without any demand otherwise. In regard to their valne for general trade
as cured fish, we have doubts of their being handled with any success in any direction. They are of a long, slender, soft nature, very expensive to handle a-s far as
labor is concerned. Fresh, they equal the hake in most ways of cooking and to
some mirnls are as desirable as the haddock or cusk, but do not compare with the
cod. Dried, and salted especially, they would be so t,hin and unattractive that they
could not be sold for a price that they really would cost after the labor and expenses
were put upon them. Efforts have been made years ago to ha,ndle them in different
directions, but without s u ccess. The common hake, which is of a better substance,
being harder, are much preferred to the whiting in quality and are much cheaper to
handle. The common hake has a large li \'er, valualJle sound, and considerable pea
[spawn], all of which are of commercial worth. The cost of the common hake
dressed and salted, after creditiug the value of livers, etc., is much less than the
whiting. We would answer your 1,pecific inquiries, therefore, as follows:
The commercial importance of the whiting as prepared in your sample, namely,
in pickle, would be very small, indeed, and it is dou l>tful if any considerable market
could be obtained for them. vVe do not think a market coul<l be found in eitherthe
United States or Canada at a remunerative price. The whiting being of such a soft
natnre we think it woulcl be impm,sible to process them in any way, either by smoking or canning, as it would leave a soft substance of very small value, for which it
would be hard to secure a market. They are not ver,v fat and would not smoke, as
do the herring, and keep for transportation, though lightly smoked for immediate
consumption they are very good, but even then without much commercial value.
We have made no attempts at skinning or boning them, but tliiuk as the skia is quite
tough and the flesh very soft the flesh would be torn and it8 worth proved very slight.
[Oscar Andrews, with Benjamin Low, wholesale salt-fish dealer, Gloucester.]

You have asked my opinion as to the introduction of whiting to the trade of this
conutry for export. I was one of the partners of the house of Andrews & Co. , who
were in the shipping business in this city from 1878 until 1888. We did quite a bu iness in Canada from 1881 until the expiration of the treaty in 1885. In 1882 we
introduced the whiting to that trade and sold several hundrerl barrels pickled. 'l'hey
seemed to give perfect satisfaction in every case. At :10y rate, the parties who fir t
took hold of them ordered again and again. We prepared them in exactly the ame
way a codfish, splitLi11g and sa,lting them in precisely the same way. The econcl
year we split them on the bac·ks, a we do mackerel, and it made trouble for the rea
sou that they hurt near the bone. This was our ow11 fault; we should have let good
enough alone. \Ve did not try to introdu e these fish to the trade of the Tnited
ta,te in 1 2, a. Canada took all that we prepared, and we could reall y have old
many more than we did there if we had salted more down while th e s ·hool wa on
our c a t. I think there is a party in this ity who has be n caouing them for ev-ral Y ar · Th r are no lPtt r eating fi h than whiting. Every person who ha,
CY r at_ n oe of h~m broil <l will a(Tr e with m on tpi point. Th y wonld make
a. v ·n · mc 111 k <l fi ·h, and woul<l r ally he far s up rior to finnan harldie bnt unfortuuat ~y th ar :i uuun 1· fi h anrl wonl<l onn ·poil if hipped any di tan e. As
h h h Y ' ·ould h ~ failur , for, owin ,r to hav ino- a littl fat iu th e fie b t bevl'U
v ·ry quickly . I boul l ·ay on tho wh le tba,t whiting shipped fresh, pa
i~

·ked
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ice, canned, or packed in barrels or small packages as pickled fish, would prove to be
of great commercial importance.
[Lyon, Dupuy & Co., wholesale salt-fish dealers, Boston].

In regard to the value of whiting, we would say that our business with fish being
confined entirely to the export trade to the ·west Indies, we can best give you our
idea of the whitiug as regards its value for shipping to such tropical and semitropical countries. The fish fit to ship to such countries must be able to withstand
a certain amount of hot weatlier, and we consider the whiting as being too soft to
successfully do this, and much inferior to codfish in this respect. We consider that
codfish would be so much preferred that no difference iu price would cause whiting
to be used in onr trade. The meat of the whiting is so soft, watery 1 and tender that
the skin can not be removed 1 and they are therefore useless as boneless fish. On
account of these qualities people do not like the fish and will not buy them and dealers
will not handle them. 'l'herefore 1 their foou value as compared with cod, haddock,
etc., is not so great 1 especially as the latter are caught in sufficient quantities.
[Capt. Atkins Hughes, weir :fisherman, North Truro, MasR.]

As a food-fish, fresh, there is no ground fish that is better, iu my opinion. As the
weir men give them to anyone who comes for them, there are a good many eaten in
this place and Provincetown. At some places on th e Massachusetts coast, the fishdealers protested so much against thi s practice of the weir men, ou the ground that
it injured their business, that the fishermen had to abandon their generosity . I
mention this to show that the whiting are good fish and would be more generally used
if the common people could get them. Their keeping qualities fresh are as good
as any fish wo ship away iu ice. In 1893 not more than 200.or 300 barrels of whiting
were utilized in the Cape Cod region, about 100 barrels being salted at ProYincetown
and the remainder shipped to the New York madrnt. A good many whiting are now
taken to Boston and sold to ped<llers, but the regular deal ers do not handle them.
(James G. Tarr & Ero., wholesale :fish-dealers, Gloucester.]

We are able to state from practical experience that the whiting is only fit for use
fresh or pickled for immediate consumption. We split aml sn.lted 3,000 pounds in
1891, carried them in salt pickle three months, and found npon examination they had
shrunk in weight nearly one-half, and were turned a yellowish straw color on their
faces. We soaked, dried, and smoked the lot, and when cured they were worthless1
being like cardboard, dry and shriveled up 1 worthless for food. In cans they do a
little better, but there is so much water in the fish that contents of cans get mushy,
and we do not consider it profitable to use them.
[H. E. Woodward & Co., wholesale fish-dealers, Boston.]

The silver hake or whiting in our judgment can only be used when split and salted
exactly as hake are. In lihat state coul<l be exported same as hake, and might also
be dressed for cheap boneless fish. We think of no other way of utilizing it.
THE FRESH-W.A.'l'ER PEARL FISHERIES.

In December, 1893, negotiations were opened with Mr. George F.
Kunz, the well-known gem expe_rt, with a view to have him make a
thorough investigation of the fresh-water pearl :fisheries of the United
States and prepare a report on the subject for the Commission.
While the taking of fresh-water pearls 1s not a branch of the :fisheries which possesses great importance because of the number of persons finding employment or the capital invested therein, tll.A industry
possesses much interest and. the value of the output is in the aggregate
large. The absence of even an approximately complete account of the
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extent, methods, and other features of this fishery, and the opportunity of having tbe subject investigated by one so well informed as Mr.
Kunz and at a purely nominal expense, were taken iuto consideration.
Mr. Kunz was already in possession of a large amount of important
unpublished material which he had been gathering for many years.
This was freely placed at the disposal of the Commission and served
as a valuable basis for the future inquiries. Mr. Kunz also had access
to the extensive record::; of Messrs. Tiffany & Co., the well-known New
York jewelers, with whom he is associated.
In order to bring the matter up to date and secure uniformity in the
information obtained, a circular form was prepared for Mr. Kunz's use,
and sent out by him to all persons who had within recent years engaged
in the pearl fishery or in buying and selling the pearls. The topics
sought to be brought out by the schedule were as follows:
The pearl-bea1·i11g niussels:
Nature of stream in which found; kind of bottom; character of water.
Geological character of the district as to rock, soil, etc.
General abundance of mussels.
Size, shape, and position of the mussel beds.
Local names of mussels.
Habits of mussels.
Enemies and fatalities to which mussels are exposed; nature and extent of
destruction by muskrats, hogs, freshets 1 etc.
Size, shape, and color of mussels.
Species of mussels in which pearls are most common.
Proportion of mussels iu which pearls occur.
Sizes, or other peculiarities, of shells iu which pearls are found.
The pearls:
Nature and origin of pearls.
Position in mussel.
Size, shape, and color of pearls.
Relativevalue of pearls in different sizes, shapes1 and colors.
Markets for pearls.
Prices for pearls.
The fishery:
Method of taking the mussels.
Description of apparatus used in taking mussels and in opening the shells.
Methods of extracting the pearls.
Treatment of pearls when found.
Utilization of mussels after extraction of pearls or after opening.
Principal occupations of mussel fishermen.
Statistics of fishery in 1893 · Fishermen, boats, apparatus, pearls.
Statistics, complete or partial, for previous years.
Period when pearl fishing was of greatest importance in district.
History of origin and growth of fishery.
Exhaustion of mnBsel b(ld ; causes, rapidity.
Do exhausted beds become replenished, and in what time 1
Is tate protection of heels desirable or necessary f

The inquiries were begun in J?ebruary, 1894, a11d by the close of the
fi ·al year, when they were till in progre s, much interesting and u eful
data had been secured. The completion of tbe inquiry is expected during tlle next :fl cal year.
THE MENHADEN FI HERY.

reference wa made to the
h m n had en ti h ry n m ly the
meuh den are taken in the eine .
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The plan proposed contemplated the assignment of agents to menhaden
vessels fishing from various points on the coast, and the recording of the
detailed results_of each seine-haul during the season.
By the opening of the fishing season, in May, 1894, arrangements
had been perfected for condu ting an inquiry in accordance with the
plan suggested in the report -cited. The limited force available for this
work, owing to the prosecution of extensive field inquiries in the Great
Lakes, necessitated a curtailment of the original plan to the extent of
making continuous observations on only two menhaden vessels. A
number of menhaden firms corn,ented to the use of their vessels, when
the purposes of the investigation were made known. The offers
accepted were those of Messrs. Luce Brothers, of Niantic, Conn., and
Mr. A. J. Morse, of Hoffman's Wharf, Va., the former tendering the
use of the steamer Arizona, of 103 tons; the latter the steamer J. W.
Bawkins, of 125 tons. Mr. C. E. Latimer, a former employee of the
Commission, was appointed to duty on the Arizona, and Mr. E. F.
Locke, field agent, was assigned to the J. W. Hawkins. Owing to sickness, Mr. Latimer's services were discontinued shortly after he entered
on the work, and Mr. W. P. Hay, teacher of zoology in the Washington
High School, took his place.
Up to the end of the fiscal year the inquiry had progressed satisfactoriJy, and the indications were that by the close of the season more
detailed and reliable information than had ever before been collected
on this subject would be in the possession of the Commission.
SALMON IN CO.A.ST W .A.TERS .A.ND AT SEA.

A paper entitled "Notes on the capture of Atlantic salmon at sea
and in the coast waters of the Eastern States" was issued in pamphlet
form in May, 1894. The purpose of the article was to record some of
the results of salmon culture, as evidenced by the capture of salmon
in places remote from the rivers in which fry had been deposited; to
solicit information from offshore and coast fishermen concerning the
taking of salmon in their nets, and "to bring to their attention the
opportunity they will thus have of increasing the knowledge of the
movements of the salmon, of aiding in the determination of the results
of fish -cultural operations, and of ultimately, if not immediately, benefiting themselves by supplying information that will conduce to the
most effective application of artificial methods."
An edition of 500 copies of the article was printed. The paper was
sent to persons engaged in the mackerel, menhaden, and other ocean
fisheries, and to the operators of pound nets, traps, and other shore
apparatus in the New England and Middle States, accompanied by a
circular letter from the Commissioner directing attention to that part
of the paper in which information was solicited.
Already numerous replies have been received recording the occurrence of salmon on various parts of the coast, and it is expected that
in the next two or three years much valuable material will be obtained
in this way.
F. R. 94-11
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INQUIRIES .A.T BOSTON AND GLOUCESTER, MASS,

The nature of the services performed by the local agents of the Commission at Boston and Gloucester has been fully explained and the
importance of these inquiries has been' referred to in previous reports
of the division. At nominal salaries, Mr. F. F. Dimick, at Boston, and
Capt. S. J. Martin, at Gloucester, have continued to render efficient
service and to procure accurate data showing the operations of a large
part of the New England fishing fleet.
The following table, based on Mr. Dimick's returns, shows that in
the calendar year 1893 67,595,289 pounds of fish, having a value to the
fishermen of $1,595,902, were landed at Boston by American fishing
vessels, in addition to which considerable quantities oflobsters, clams,
and other products were received. More than half the aggregate
. weight of the fish landed represented haddock; of this species, over
31,229,000 pounds, valued at $658,000, were brougb,t in. Of cod, the
next important fish, over 16,000,000 pounds, worth $451,000, were taken.
The receipts of hake were 11,590,000 pounds, having a value of over
$133,000. Georges Bank was the principal fishing-ground resorted to
by vessels landing their fares at Boston; this famous bank yielded
over 17,000,000 pounds of the fish shown in the table. The South
Channel grounds are credited with over 13,600,000 pounds. Other
important banks were Cashes, Jeffreys Ledge, Middle, La Have, and
Western. Detailed figures for the different species and grounds are
given in the table.
Summary by jishing-g1·ounds of certain jishe1·y products landed at Boston, Mass., in 1893
by.American fishing vessels.

I No.of
trips

Fishing-grounds.

from
each
ground.

East of 66° W. longitude:
La Have Bank ...••..••
Wes tern Bank .••••••..
Cape Shore .. . ... ... ....
Gulf of St. Lawrence . .
West of 66° W. longitude:
Browns Bank ..........
G e orges Bank ...•......
Cashes Bank ••.........
Clark Bank . ... ... ... ..
¥}fif:sn~:nt~~~::::::::
Ipswich B:J': ...........
Jeffreys L ge . . . . . . . .
Middle Bank ......... ..
Off Highland Light ....
Off Chatham .. .. ....• • .
South Channel . ....... .
Nantucket Shoals ......
Shore, g en eral .... . .....
Total ···· - ·-·-······

101
68
47

2
46
547
189
6
14
7
72
492
548
215
81
538
74
779

Cod.

Haddock.

Cusk.

Pounds.

Value.

1,368,000
823,300
507,500

$36,989
21,194
14,820

539,500
195,000
163,700

$7,658
3,233

543,000
4,221,700
1,117,600
52,000
48,400
12,500
222,800
773,900
764,600
653,800
172,000
3,278,900
683,000
841,290

13,198
122,145
31,639
1,285
1,663
399
6,633
22,460
22,703
17,048
4,690
87,807
20, 296
26,240

150,500
598,200
l, 524,400
10,000
23,500

2,225
8,615
22,583
200
299

1,000
212,750
149,100
118,000
6,000
393,300
3,400
149,300

4,237,650

Pounds.

Value.

Pounds.

Value.

1, 125, 700
212,400
341,400

$22, 550
3, 819

14, 511
230, 647
24, 616

13
2,958
1,903
1,605
113
6,159
4/J
2,398

904,000
10,524,300
1,283, 600
72,000
82, 000
35,000
286,500
2,390,300
2,554, 850
1,258, 800
707,700
7,308, 700
461, 900
1,680,200

7, l S!
52,626
58,897
25,555
14,158
145,263
7, 579
37, 732

62,403

31, 229,350

658,208

2,448

8, 818

................ ............... ............... ---·--·-·· ············ ·· ···-····

-3,826
- 16,075,290

451,209

···-········ ....... . ...

1, 735
1, 718

800
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Su1nmary by fishing-grounds of certain fishery products landed at Boston, Mass., in 1893
by Arnerican fishing vessels-Continued.
Hake.
Fishing·grounds.
East of 66° W. longitmle:
La Have Bank ..........
W estern Bank ....... .. .
Cape Shore .............
West of 66° W. longitude:
:Browns Bank ...........
Georges .Bank ..........
Cashes Bank ... . .......
Clark Bank . ............
Fippenies Bank . ... .. ..
Tillies Bank ............
Ipswich Bay ............
Jeffreys Ledge ..........
Middle Bank ...........
Off Highland Light ....
Off Chatham ...........
South Channel. .........
Nantucket Shoals ......
Shore, general ..........
Total .... . .. ....... .

Pounds.

Halibut.
Value.

Pounds.

Pollock.

Value.

Pounds.

Value.·

780,000
301,500
230,100

$8,539
3,315
2,856

151,100
747,500
30,650

$14,808
75,065
2,489

128,800
30,500
30, .800

$1,791
481
521

107,000
1,272, 100
2,302,400
39, 500
67,000
17, 500
21 , 700
1, 449,100
1,142, 000
566,900
94,900
2,464,700
38, 700
695,300
11,590,400

1,153
14,845
27,890
555
860
168
247
15,531
13,491
6,627
931
27,782
482
8,599
133,871

71,600
202,910
13, 040
3,500
6,500

8,411
20,593
1,309
270
598

13,600
64, 100
47,000

287
978
690

3,800
1,000
1,000
231,650
65,950
20,900
4,200
84,900
22,500
138,500
889,200

54
15
10
2,948
900
283
56
1,065
849
1,635
12,063

................
400
3,200
6,435
11, 385
2,182
113, 150
400
10,200
1,374,452

................ ...........

..........
40
304
593
1,151
218
. ,11, 995
57
1,111
139, 012

Mackerel.
Other fish.
.Fishing.grounds.

Fresh.
Pounds. Value.

Total.

Salted .
Pounds. Value. Pounds. Value. Pounds.

--- --------- - -

- --

East of 66° W. long itude:
La Have Bank .......... ......... . ····· · -· ---·····-· -·····-- ........... ........ 4,093,100
Western Bank .......... ........... ........ . .............. .........
225
$14 2,310,425
Cape Shore ... .......... ............ . .......... . 316,400 $17,207 ········· ····-·· 1,620,550
65,000
4,788 ......... ........
Gulf of St. Lawrence ...
65,000
West of 66° W. long itude:
:Browns Bank . .......... . . ........ ------- - ·········· ······ ·3,000
135 1, 783, 700
Georges Bank ..........
······---- -------- 156,825 10, 275 17, 040,135
10, 500
$635
6,298, 540
Cashes Bank····-· ·····
Clark Bank ... ...•......
177,000

¥mr::~:!~~~-:::::::: ---······ · .......... ---------- --- --- -- ---- ----· ...... . ..

231, 200
66, 000

533, 400
~swichBay ............ .............. .......... ······· --· ..... . .....
eft'reys Ledge ..........
5,105
305 5,066,005
9,725
367 4, 692,660
Middle Bank ...........
........... ----···· 4,000 142 2, 633,785
Off Highland Li g ht ... ..
64,450 1,076 1,074, 132
22,700
1,636
Off Chatham ............
..............
.. .. . ... 16,100
768 13,660, 050
South Channel. . ........ ............
1,209,900
Nantucket Shoals ... ...
696,100 47,371 358, 717 17, 4311 5,039,707
Shore, general ...•...... 470,100 36,981
1,077,500
69,
366
Total ............... 503,300 39,252
618, 147 30,518 67,505,289

--------

Value.

- -$92,335
107,121
49,159
4,788
39,920
408,098
109, 312
4,045
5,192
1,382
14,127
97,132
98,854
-52,411
22,878
280,839
28,806
179,503
1,595,902

The receipts of fish at Gloucester in 1893, landed from .American
:fishing vessels, consisted of 29,478,000 pounds of fresh and 45,322,000
pounds of salt fish, valued at $2,503,000. Over 38,500,000 pounds, or
more than half the total receipts, consisted of fresh and salt cod, the
salt cod amounting to about 34,000,000 pounds. The value of the cod
at first hands was $1,145,000. The next important fish was halibut,
of which 8,418,000 pounds; worth $656,000, were landed. Hake were
taken in about the same quantities as halibut, but their value was
much less; 8,400,000 pounds, valued at $59,000, are shown in the statistics. Of mackerel, 7,715,420 pounds, with a value of $503,887, were
received. The most prominent fishing-grounds visited by the Gloucester vessels are the Grand Banks; here over 19,000,000 pounds of fish,
having a value of $572,000, were caught. Georges Bank yielded more
than 14,100,000 pounds, valued at $492,000. The details are shown in
tbe following table, compiled from statistics furnished during the year:
by Capt. S. J. Martin.
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Summa1·y by fishing-grounda of cet·tain fishery p1·oducta landed at Gloucester, Mas,., in
1893, by "'1merican fishing vessels •
Cusk.
.~~Al-e-1._; - - - - -Cod.
- - - - - - - -1 - - - - - - - - -- - Fishing.grounds.

~

,._, 8

Fresh.

Salted.

Pounds. Value.
_ _ _ _ _ _ _ _ _ 1_ _ _ 1_ _ __
East of 66° W. longi·
tude:
La Have Bank' ...... .
Western Bank .... .
Quereau Bank ..... .
Misaine Bank ..... .
St. Peters Bank ... .
Green Bank ....... .
Grand Bank .....••.
Canso Bank ....... .
Cape Shore .... .... .
Gulf of St.Lawrence
Iceland and Green·
land ............. .
Off Newfoundland ..
Total......... . .

Fresh.

Salted.

~~ ~ 1 - - - - - --1 - - - - - - - - - 1 - - - - - - -1- -- - - -

z

92
73
163
1
7

Pounds.

431,000 $8,367
30,000
550
2,000
80

=r~

Value.

Pounds. Value. Pounds. \Value.

571,770
4B3, 200
433, 260
32,000
26,000

$20,522
35-0,000 ~.,~
12, 000
198 . _•....•..... ...
14,510
7,000
$158
11,778 . • • . .•. • . . . •. • . . .
1,040
734

HS .•••.•••••••.•••. 18, 021, 275
9 ...•••• ••. •••••••
864,940
100 ••••••••••••••••. 1,083,350
35 ••• • •• • • • . ••••••.
909,330

491,934 ..•................•....•. ......•

... ....... ........

---···---- .........

2

11 .. • ..•.••........

:t:~~~ ···4s:ooo· ···120· ··ai,"ooo· ····s10

26,405 . ·•··•···· .•.•.•. ··•······ ..•••••

156,000

4,935 ...•.....•....... ········· ···••••

475 .......... ······ · ....•.•.. · .....•
15,000
4
- - - - - - ··- - - - · - - - -•- - - - - - - -'- - - ! - - - 645 .

West of 66° W. longitude:
Browns Bank . . . . . .
25
German Bank......
l
Georges Bank...... 672
Clarks Bank.... . ..
1
Cashes Bank . . . . . . . 287
Fippenies Bank....
1
Middle Bank.. . ....
23
Platts Bank........
3
Jeffreys Ledge . . . . .
43
Off Chatham . . . . . . .
9
South Channel . . . . .
18
Nantucket Shoals..
45
Shore, general. ..... 1, 415

463, 000

8, 997 22, 606, 125

631, 639

234, 000

4, 488

181,800

5, 418

407, 000 I 5, 922

112, 500

38, 600 I

734

4,000

70

1, 618

i;o!io; s6o · 24: 484 · io; 2ia," ,12· · ·aif 924· ··369,-600· ·s: 567 · ··s2: ooo · ··i; 892
3, 000
60
1, 612, 200 flO, 583
•••• •• . • • . . . . . . . .
8,950
207
. •• • . . . . . . •. •. ••.
40, 900
924
7".',
4,000
36, 000
580
. ••. . ••••. . . . . . . .
686, 007 21, 350

. • • • • • . ~ . . . .. . . . .. .. . .. .
35, 000
• • • • • • • • • . . • ••..••..• 3, 653, 900
• • • • . .••••• . ••••••• ••
2,000
. • •. . . •. •. . . • •. •. . •. •
47,500
30, 000
810 . • • . . . . . . .
. • . . . . • • • . • . • • . •• • • • •
94, 000
.••.••••••...•..•••••....••• · ..
. . • . . • • • • • • . • • . . . . . • • 119, 000
40, 209
24, 000
1, 270, 000
72, 000
2, 056
7, 620

578
56, 083
27
723
..... ..
1, 460
· · .. · · ·
1, 789
360
96

- - .. · - ...... - · · · - · - •
.... · · · · · - • • • • • •
..•....... .....•
.•• · ... - · · · •. · · •
21, 000
44.8
•.. ·. · · - · · · · · · · ·
· ••... · • · · .....•
.••... · · · . · · · • · •
........ ... ... · ·
28, 000
630

- - -l- - - - l - - - - i - - - - -1- - - - - - - - - - - - - - -

Total. .......... 2,543 3,715,417 82,748 11,767,272

421,417 4,465, 120 68,301

135,000

3,040

Grand total .••. 3, 118 4, 178, 417 91, 745 34, 373, 397 1, 053, 056 4, 872, 120 74, 223

ill,600

3, 774

Hake.

Haddock.
Fishing-grounds.

Fr~sh.
Pounds.

Value.

Pounds.

Salted.

Fresh.

Salted.
Value.

Pounds.

Value.

Pounds. Value.

- - -- - - - -. . ! - - - - - ! - - - - - - - - - - - - - - - - - - - - - - -

East of 66° W. longi.
tude:
La Have Bank...... 271,000
$2,586 .••••••• •• . . • . . .• . . • 655,000
$4,563 .••••••••. •••.••..
Wes tern Bank...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . .
40, 000
310 .•....•••..••. ....
G;;~~:. 5, ooo
45
rn, ooo
$163 . • . • • • . • • • . . • • • • • • • .
33, 300
$367

f:fi!n~h~~I°

land . • • . . • . . .. . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
14, 500
182
1- - - - l - - - -1- - - - - - - - --1 ------1--· - - - - - - Total . . . . . . . . . . . 276, 000
2, 631
13, 000
163
695, 000
4, 873
47, 500
649
We1~a~ ~6° W. longi.

- - - - - - - - - - - - - - - - - - - - -,- - -

Browns Bank....... 247,000
2,218 . • • ••••••. . . .. . •. • . .
88,000
German Bank...... . . . . . ... . .. . . . . . . .. . .......... . . .. .••. ..
30,000
GeorgeaHank ....... 1,235,500 12,395
9,000
100
403,680
Bank........ . . . . . .. . . . . .. .. . . . . .... .. . . . . . .. . .. . . . .
5,000
F'.'-s es _Hank···· - . . . 633, 350
5,851 .••.....•.•••..•.... 6, 216, 500
Bank.... . . . . . . . . . . . • • . . . . . . . . . . . . . . . . . . . . . . . . . .
8, 000
Pttt e B ank....... 10, 700
237 . . • . . • . . . • . . • . . . . . . . 113, 000
J' a 8 ank ........ ·········· ··•······
8,000
101 .••••
effreya Ledge . . . . .
12, 000
552 . . . . • • . • • • . • • . . • • • . • 187.
Off Chatham........
18, 000
162 . • . . . . . • • . . • • . • . . • • .
4' ooo
S,?uth Chan~el... .. .
61,000
526 .•••••• •• . . . •. ••••.• 204; 500
Nantucket hoala..
8,000
72 . • • ..•.. •• .•• •• • . . . .
18 000
Shor , general...... 133, 880
2. 098
14, ooo
186
190: 520

g1ahKS
M??a_!1"ts

61 2
3,000
38
255
3,001 ·--·2,"000· ····--20
35 .••..•.••......•..
42, 254 ........•.•••..• •.
68 .••..•.••• ..•.....
844
.. .
--···ass

···a3,"iioo· ... .. .
ooo .....i.' 59720 .............
.•••.••••• ... . .••.

Total··········· 2,359,430

24, 111

31,000

387 7,468,200

1 495 .••....•... .......
' 98
1, 280 .•
500.... 745
51,559

isz,"

i;

190,500

2, 191

Grautl total.···· 2,635,430 1~2;;6,~7::'.42::=i===:4=:=4,=:0::=00:==i:==5==5=
0=[8=,=1=
63=,=2o=o=l== 5~6,=4=32=i-==2=3=8~,o=o=o=i-==2=·,-=74=0
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Summary by fishing-grounds of certain fishery products landed at Glouceste1·-Continued.
Halibut.
Fresh.

Fishing.grounds.

Pounds.

- -- - - - - - - 1 -- -

Mackerel.
Fresh.

Salted.

Value.

Pounds .

Value.

Pounrls.

Salted.

Value.

Pounds. Value.

--- ---- - --- - --- ---- - --- ---

East of 66° W . longi·
tu<le:
La Have Bank..... . 705, 9:15 $56,197
Western.Bank ...... 1,251,844
95,008 ··· ·2,"ioo· ·····$i62· :::::::::: :::::::::: :::::::::: ::::::::
Qnereau Bank •••... 2,532,720 222, 060
2, 000
100 . ............ . ....................... .
Misaine . . . . . . . . . . . .
6:3, 000
2, 655 ........... •. ...... . .......... ... .........................
St. Peters Bank . . . . 197, 980
14,131 .................................•........................
Green Bank ........
48,400
4,542 . . . . . . . . . . . .
.
GrandBank ........ 874, 225
72, 132
145, 680 . ·s,"525· :: ::::::. : :::::::::: ::::::::: : ::::::::
Can so Bank . . . . . . . . . . . . . . . . . . . . . . . . . . .
2, 540
152 . ............................. .... ... .
Cape Shore....... . .
11,000
822
2, 880
173 .................... 2,823,000 $153,825
Gulf of St. Lawrence . ......... - . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . .. . . . . . . . . . . . . • . 750,400 1 53,108
Iceland and Greenland ..•........................ . . ... . 1, 673, 200
08, 078 ............. .. ...................... .
7,257 .... ..... .............................. ....... ....... . ... .
Off Newfoundland.. 122,250

------

Total.. ....... .. ~~~~~ 1, 829,000
West of 66°W.longi·
tude:
Browns Bank.......
Georges Bank ......
Cashes Bank .... .. .
Middle Bank . . . . . . .

8,900
753,025
12,600
3, 520

548
72,218
783
340

.

107,190 .... ... ............. ~~I~~

........ ....................................... ......... ..
........ . ..... .... ............ ............. ..... . ....... ..
......... ..... .. ........................... _............. .
. .. .. .. • .. . . . . .. . . . . . .. . .. . . . . . . . . .. . . . .
91,200
7, 402

gfn~Y£if~!:i1~::: ·--·a::;:.~=
·--··a~;.::::::::::::::::::::::::::::::!
: : : : : : :~~~~~~: :f~~~
:..::.:..:..:.=~~I
Shore, general ...... :..::.:..:..:..:..:.:..:.
Total...........

782, 105

Grand total. .... 6, 589, 459

$ti, 205 3, 958, 400

74, 252 . . . . . . . . . . .. . .. . . . . .
549, 056 1, 829, 000

107, 190

48,420
48, ,20

I
I

Pollock.
Fresh.

Fishing·g!"Ounds.

Pounds.

Value.

283, 902

3, 205 4,093,600

293,749

3, 205 7, 667, 000

500, 682

Other .fish.
Salted.

Pounds.

Fresh'.

Value.

Pounds.

Salted.

Value.

Pounds. Value.

- - - - - - - - -:· - - - - - --1- - - -~--- - - - - - -- - - - - - - - - East of 66° W. longi·
tude:
La Have Bank ..... . ··-----···.. ...........................
3, 600
$360 ....... ...... ... . .
Iceland and Greenland ....•...... .. .. ...• •......... .... . ......•• - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2, 200
$132
Total .•.•... . ....... ...................... .............

3,600

360

2,200

132

l====t-===l====l=====l===-==I=== - - - - West of 66°W. longi·
tude:
Browns Bank..... ..
3,000
$21 ................... .. ................ .. ..... . ............ .
Georges Bank. ..... ......... . . . . . . . . . .
3,000
$30
1,000
120 .. . ...... . .. .. ... .

~!glJt\;~~:::::: . :~~:~~:....~~~::- ::~~~:~~~: : : ~:~~~: :::::::::: :::::::::: : :::::::: ::::::::
Sbore, general. ..... 2, 398,126
Total . ...•.....

17,593 . ......... . . . . . . . . ..

422,490

2, 975

834,400

9,394

3,455

836,600

9, 526

- - ---- - - - - - - - - - - - - - - 9,394
3,095
834,400
423,490
2,718
161, 000
l-564,- - -18,851
-------~~

Grand total ..... 2. 564, 426
I

18,851

161, ooo

I

2,718

427,090

I
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Sitmmary by fishing-grounds of certain fishery p1·odu.cts landed at Gloucester-Continued .
.All fish.
Fishing-grounds.

Fresh.
Pounds.

East of 66° W. longitude:
La Have Bank ...•.............. 2,416,535
Western Bank .................. 1,333, 84.4
Quereau Bank ............... : .. 2,534,720
Misaine Bank ............... . ..
63,000
St. Peters Bank .................
197, 980
Green Bank .... .'...............
48,400
Grand Bank ....................
874,225
Canso Bank .................... ······-----·
Cape Shore .....................
61,000
Gulf of St. Lawrence ...........
Iceland and Greenland ....•.... ·-·-···---··
Off Newfoundland ••.......... : .
122,250

------------

Total .......... : ............

7,651,954

West of 66° W. longitude:
Browns Bank ........•.....••...
693,400
German Bank ..............•...
30,000
Georges Bank ............. . .. .. 3,853, 165
Clarks Bank ....................
43,000
·cashes Bank ............ . .... ~ .. 12,128,550
· FippeniesBank ... . .. ... ........
10,000
Middle Bank ....................
183,670
Platts Bank .••. .... ..•.........
J effreys Ledge ..................
495,360
Off Chatham ....................
26,000
South Channel. .................
422,500
Nantucket Shoals ...... ........
53,900
Shore, general .•................ 3,887, 063

····--------

Total.

Salted.

Value.

Value.

Pounds.

571,770
495,900
442,260
32,000
26,000

$20,522
14,672
12,036
1,040
734

1;257

18,166, 955
867,480
3,986,830
1,659,730
1,845,900
15,000

500,459
24,361
190,201
79,513
103,327
475

2,988,305
1,829,744
2,976,980
95,000
223,980
48, 400
i9, 041, 180
867,480
4,047,830
1,659,730
1,845,900
137,250

$97,599
110,738
234,176
3,695
14,865
4,542
572,591
24,361
191,788
79,513
103,327
7,732

497,587

28,109,825

947,340

35,761,779

1,444,927

188,800
9,505
255
117,785 10,309,472
673 ......... ,. ....
135, 554 · ..............
95 ·······--···
91,200
2,351
92,000
5,771 -·---------202,000
254
4,405 ...............
1,270,000
877
5,059,300
48,597

5,526

882,200
30,000
14,162,637
43,000
12,128,550
10,000
274,870
92,000
495,360
228, 000
422,500
1,323,900
8,946,363

15,031
255
492,751
673
]35, 554
95
9,753
1,747
5, 771
5,387
4,405
41,086
346,510

Value.

$77,077
96,066
222,140
2,655
14, 131
4,542
72,132
1,587

·····-----

Pounds.

........ .. ..... ............

-----------· . ·374," 966.

.... .... .....
..............

--- --····7,402
1, 747

.............
5,133

.............
40,209
297,913

Total .. . ......... . .......... 21,826,608

326,122

17,212,772

732,896

39,039,380

1,059,018

Grand total. ................ 29,478,562

823,709

45,322,597 1,680,236

74,801,159

2,503, 9!5

It is intended to prepare in a short time a special discussion on the
condition of the vessel :fisheries of Massachusetts based on reports of
the local agents at Boston and Gloucester. Material is at hand show·
ing, for a series of years (1889 to 1894), the yield of different kinds of
fish on each of the important banks resorted to by the vessels landing
their fares in those cities, which, as has previously been stated, receive
fully seven-eighths of the offshore vessel catch of New England.
REPORTS, SPECIAL PAPERS, ETC.

The published reports relating to commercial :fisheries, issued from this
division during the year, dealt chiefly with special subjects connected
with the :fisheries. A number of general reports, lwwever, dealing
with the fisheries of important geographical sections, were in course
of preparation or of printing, and will be hortly published.
Among pe ial data prepared by the division for use outside of
the regular report were statistical table showing the extent of the
fi heri of Maryland, for the Maryland Fi h Commi sion and printed
. .
'
m
it r port for 1 3; information regarding the American mackerel
fi r th
cot h Fi hery Board, through the Briti h emba sy; a
f det i1 d table r lating to the almon indu try of the
r fi r th u e f th Unit d tate Fi h Commi ioner
n the n iti n of the indu try.
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A list of the articles issued, with a brief notice of their character, is
as follows:
Report on the coast fisheries of Texas.
12-27.)

(Report, 1889-1891, pp. 373-420, pls.

This report is based on field inquiries conducted in 1891, and is supplementary to the notice of the Texas fisheries contained in the report
on the fisheries of the Gulf States, published in the Bulletin for 1891.
The principal :fisheries of the coast are first fully discussed, and then
the :fisheries ar~ reviewed by geographical divisions. ·The paper is
accompanied by 15 plates of the principal food-fishes of the coast
waters of the State.
The oyster industry of Maryland.

(Bulletin, 1892, pp. 203-297, pls.

LVI-LXXI.)

The economic aspects of the oyster interests of the State haviug the
most valuable oyster industry are considered in this paper. A history
of the Maryland oyster-fishery from the earliest times is given, witll
an account of the legislation enacted for its regulation, the oystergrounds, the methods pursued in oystering, oyster-culture, the oysterpolice and the oyster-revenue services, the transporting, packing, and
marketing trades, aud detailed statistics of t11c industry. Fifteen
plates showing :fishing vessels, boats, appliances, and methods, and a
colored chart indicating the position of the oyster beds, accompany the
report.
·
The use of the proof sheets of this report was tendered the Maryland
Bureau of Industrial Statistics, and the entire paper was printed in the
report of that bureau for 1893.
The fyke nets and fyke-net :fisheries of the United States, with notes on tbe fyke
nets of other countries. (Bulletin, 1892, pp. 299-355, pls. LXXn-xcr.)

This article embodies the results of au original study of this group
of :fishing apparatus which had been in progress for several years.
The fyke is one of the most generally used nets in the United States,
and is also found in nearly every other country having important commercial :fisheries. T_h e paper defines the fyke net, gives the names by
which it is known, explains the principle of its action, classifies and
describes the different types, contains a geographical and statistical
review of the fyke-net :fisheries of the United States, and concludes
with notes on the fyke net in other countries. In the fyke-net fisheries
of the coast and lake States, 2,300 persons are shown to have been
engaged, 25,700 nets used, and over 12,000,000 pounds of :fish taken, the
value of the catch being over $300,000. Illustrations of 40 types of fyke
nets employed in the United States and other countries are given.
Economic and natural-history notes on fishes of the northern coast of New
Jersey. (Bulletin, 1892, pp. 31j5-380.)

The commercial :fisheries of the northern part of the New Jersey
coast are of great importance, and angling from tbe shore and from
boats is also very extensively carried on during the summer months.
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The paper represents the personal observations of the writer during
parts of four years, and is chiefly based on a study of the pound-net
fisheries. Pound nets of this section are more prominent than any
other nets, and are the principal objects of the opposition to net fishin g
which exists on this coast. The article consists of a general review of
the history and extent of the pound-net fishery, and of notes on the
abundance, movements, and commercial value of the principal food-fishes
of the region. About 50 species are separately mentioned, and for all
the most important ones detailed :figures are given showing the monthly
catch in 1891 and 1892 at a pound-net :fishery in Monmouth County.
Notes on the capture of Atlantic salmon at sea and in the coast waters of the
Eastern States. (Bulletin, 1894, pp. 95-99, pls. 3 and 4.)

Some instances of the occurrence of Atlantic salmon off the coasts
of Maine, Massachusetts, New Jersey, and Delaware are given in this
paper. The taking of salmon at places remote from the mouths of
rivers and off States having no salmon streams is of considerable interest to naturalists and fish-culturists, in view of the information afforded
as to the oceanic migrations of this fish and owing to the efforts being
made to introduce it into new waters. Reference is elsewhere made
to this paper and to a special inquiry of which it served as a basis.
MISCELLANEOUS MATTERS, NOTES ON FISHERIES, ETC.
FISHERIES EXHIBIT A'.I.' THE WORLD'S COLUJ.VIBIA.N EXPOSITION.

Opportunity was afforded the writer to inspect the exhibits of
foreign countries in the· fisheries section of the World's Columbian
Exposition. A special study of the apparatus there displayed _w as
made. Some of the notes and sketches taken were incorporated in the
paper elsewhere referred to on the fyke nets and fyke-net fisheries of
the United States and other countries. The foreign :fishery exhibits
which were ei,pecially noteworthy for their completeness or for special
features were those of Canada, 1'orway, Russia, New South Wales, and
Japan. These contained many objects offering valuable suggestions to
the fishery interests of the United States as to apparatus, methods,
preparation, and utilization of products, etc. The descriptive catalogues and reports issued by the Governments of Japan and New South
Wales relating to the fishery exhibits and to the fisheries and fishery
resources of those countries deserve mention.
Among the States whose official exhibits were worthy of pecial note
were North Carolina, Wiscon in, Penn. ylvania, California, Oregon, and
Wa hington. Some of the foremo t fishing States were, unfortunately,
either entirely unrepre ented in the fl heries building or were representecl only by a few individual dealer or manufacturers.
THE WORLD'S FISHERY CONGRESS.

Thi ongres , n f a serie of international gatbermgs under the
au ic
f the
orld Columbian Exposition, convened at Chicago
October 16-19, 1 93. A chairman of the section devoted to the con-
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sideration of the commercial :fisheries, the writer entered into corret;;pondence with persons in this country and abroad with a view to
secure their cooperation and attendance. He also delivered an address
on the condition of the .American fisheries at the opening of the sec- ·
tion, presented papers on the southern spring mackerel fishery and the
statistics of the United States fisheries; compiled a report on the fisheries of Japan, based on the official catalogue of the Japanese exhibit,
aud abstracted and arranged a paper on improvements suggested for
the British :fisheries.
Following is a list of papers relating to the economic aspects of the
:fisheries which are printed as a part of the proceedings of the congress
as contained in the Bulletin of the Fish Commission for 1893:
Fish nets: Some account of their construction and the application of their
various forms in the American fisheries. By C.H. Augur.
The sea and coast fisheries. By Daniel T. Church.
Notes on the Irish mackerel fisheriel.-l. By W. S. Green.
The fisheries of Canada. By L. Z. Joncas.
The fishin~ indrn,try of Lake Erie, past and present. By C. M. Keyes.
The exhibit of pearls at the World's Columbian Exposition. By George F. Kunz.
:Foul fish and filth fevers. By J. Lawrence-Hamilton.
Reforms and improvements suggested for the fisheries of Great Britain and
Ireland. By J. Lawrence-Hamilton. (Abstracted and arranged by Hugh
M. Smith.)
Fishing in British Guiana. By J. J. Quelch.
Remarks on the maintenance and improvement of the American fisheries. By
Hugh M. Sruith.
.
Statistics of the fisheries of the United States. By Hugh M. Smith.
The fisheries of Japan. Compiled by Hugh M. Smith.
Our ocean :fisheries, and the effect of legislation upon the fisheries. By J.M. K.
Southwick.
The decrease of fish in American waters, and some of the causes. By A. M.
Spangler.
The past and future of the fur-seal. By J. Stanley-Brown.
Notes on the fisheries and fishery industries of Puget Sound. By James G. Swan.
The :fisheries of the Virginia coast. By J, T. Wilkins.
INTERNATIONAL FISHERY COMMISSION.

In July, 189:3, the writer accompanied Mr. Richard Rathbun, the
United States representative on the International Fishery Commission,
to points in New Brunswick, Nova Scotia, and Quebec. In addition to
the special inquiries of the commission, an opportunity was afforded
by personal observation to acquire a knowledge of the methods of taking and curing fish at some of the most important fishing stations in
tlie provinces named. In November the writer accompanied the commission to Gloucester, where several weeks were spent in interviewing
the mackerel fishermen.
MARKET VALUE OF THE CARP.

Notwithstanding the carp has for many years been abundantly distributed ovP-r a large part of tbe United States, and extensively cultivated for home consumption, it is only recently that the :fi b has bad
sufficient abundance in public waters to warrant the prosecution of a
special fishery or to give the fish a conspicuous position in the fish
markets of the country. Of late, however, large quantities of carp
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have been taken for market in Lake Erie and other lakes and rivers of
the interior States, and the fish is now regularly exposed for sale and
usually cited in the market quotations in all the large cities. The
decrease in the output of whitefish and lake herring in Lake Erie and
elsewhere has also had much to do with the rise of the carp as a
commercial fish,
Of the many States in which the carp is now taken for home supply
and for market there are few in which the introduction of the fish has
been more successful or iu which it has attained greater commercial
importance than in Illinois. The stocking of the streams and ponds
of that State was accomplished some years ago by the United States
Fish Commission in cooperation with the State commission of Illinois.
. The fish has rapidly propagated and distributed itself, and is now a
very important. factor in the supply of fish food in the region, the
increase of the fish in the .Illinois River being especially noteworthy.
The State fish commissioners in their report for 1890 refer to this :fish
as follows:
The success attending the introduction of carp-culture in Illinois can not be
estimated in dollars and cents, and has never been fairly placed before the people.
Adverse criticism has, in many instances, had the effect of creating an undne prejudice against the :fish. Lack of care and ignorance as to the methods of culture
have done much more to cause the impression that carp are not profitable to raise.
Still, the facts are that a very large number of those who prepared ponds for their
reception, and gave them ordinary care, are successfully producing a profitable
supply of :fish every year as food, and good food, at a comparatively trifling expense.
In addition to this, evidences are numerous to show that our streams are full of
these fish, and they are entering into the supply of food at almost every point where
:fish are taken for market. Hundreds of very large carp have been taken this season
from the pools along the Illinois River, and the fishermen report very large catches
from the river itself very often. These are the product of the planting by the
commission of carp furnished by the United States Fish Commission, in the public
waters of the State, a report of which plant, with list of streams planted, was published in a former report.

The information at hand indicates that the Illinois River is perhaps
as well stocked with carp as any other stream in the United States.
Numerous instances might be cited of the wonderful multiplication of
the fish in the waters of the State, but a single reference to this river
will be sufficient to show the abundance of the fish and its commercial
importance. In August, 1893, Dr. S. P. Bartlett, :field superintendent
of the United States Fish Commission, brought to the attention of the
office the following information:
At Meredosia, Ill., in Morgan County, a shallow lagoon 6 miles long
and three-quarters of a mile wide at the average stage of the water
communicates with the Illinois River. This lagoon is known as Meredo ia Bay. In this bay, on August 9, a :fisherman using a 900-yard
eine caught 25,000 pounds of ca,r p averaging 7 pounds apiece. Some
of the fi h weighed 20 pounds. On Augu t 17 the same :fisherman
ecured 12 00 pounds of carp in the same place. The fi herman
received from 7 to 10 cents per pound for the fish that weighed 7 pounds
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or over and 3 to 5 cents per pound for those under that size. He had
an offer from New York dealers for all the carp he could catch at the
rate of 3½ cents per pound in rough state.
The statistical inquiries of the Commission in tbe Great Lakes in
1894 disclosed a very large catch of carp in Lake Erie in the previous
year. In n0arly every county bordering on the lake relatively large
quantities · of carp were taken and sold, the aggregate catch being
627,000 pounds, valued at $16,245. The principal part of the yield
was obtained in the shallow water of tbe western end of the lake,
Erie, Ottawa, and Lucas counties, in Ohio, having the largest catch.
In Michigan, 41,900 pounds were taken; in Ohio, 581,360 pounds, and
in Pennsylvania and New .York, 3,740 pounds.
TWO VOYAGES '.l'O REMOTE FISHING-GROUNDS.

In the report of this division for 1891 mention was made of the trip
of a Gloucester vessel to Africa for mackerel. The continued scarcity
of mackerel in the western part o_f the Atlantic Ocean prompted
another experimental voyage of a Gloucester schooner to the coast of
the Old World. On June 22, 1893, the Nannie 0. Bohlin, of 124 tons,
after baiting with menhaden, sailed from Newport for Stavenger, Norway, fitted with seines and lines suitable for taking the large mackerel
which are found on that coast. The vessel arrived at her destination
July 13, to find that the season had not yet opened. In a few days,
however, the vessel sailed for the :fishing-grounds, which consist of two
banks lying between 120 and 160 miles off the coast. Some fish were
secured with the seine at the start, but later the more primitive method
of drailing was resorted to. The largest haul of the seine was reported
to be only 6 barrels. Unfortunately for the success of this venture, the
weather was unfavorable for :fishing during most of the season, and
only a few fish were observed schooling, and the vessel was forced to
return home with only 59 barrels of mackerel. This small fare was,
however, larger than the average catch of the fleet on the United
States coast.
As exemplifying the sailing qualities of the new class of New England
fishing schooners, it may be mentioned that this vessel accomplishe<l.
the trip from Norway to Massachusetts-a distance of 4,400 miles-in
22 days, during a third of which time head winds were encountered. It
will be recalled that the famous racing yacht Valkyrie required 30 days
to make a passa,ge that was 800 miles shorter. The Bohlin is the same
vessel whose seaworthiness was specially referred to in the report of
this division for 1891. A mackerel voyage to Norway made by the
Gloucester schooner Notice in 1877 was likewise unsuccessful.
The halibut :fishing schooner Carrie W. Babson, 86 tons, of Gloucester, in 1893 visited a region but rarely sought by United States fishing
vessels. The schooner sailed May 29 for Labrador and Baffin Bay.
In Davis Strait so much ice was met with that the :fishing-grounds off
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the northern part of Labrador could not be tested, and the vessel sailed
for the west coast of Greenland, which was safely reached after the
experience of much difficulty in crossing Davis Strait. On the shore
of Greenland a comparatively good fishing season was passed, and the
vessel returned to Gloucester on October 5 with about 80,000 pounds
of fletched halibut, 21 barrels of fins, and 11 barrels of salmon and
salmon trout. The captain of the vessel thinks this region offers advantages for profitable fisheries, and intends to resume his explorations of
the coast of Greenland and the region north of Hudson Strait.
BOSTON FISH BUREAU.

This is an association of persons engaged in the fish trade, chiefly in
Boston, Gloucester, and New York. In its aims and organization it
occupies a unique position in the United States fishing industry. It is
primarily intended to furnish its members with reliable, prompt, and
private information regarding the catch, the receipts, and the general
condition of the fish trade, but the entire fishery interests of the section
are indirectly benefited, and it is, in fact, a fisheries intelligence bureau.
The Commission has for many years received the confidential daily
reports of the bureau. These contain much valuable information as io
the movements of the fishing fleet, the abundance of fish, the condition of the different branches of the industry, the state of the markets,
prices of fish, etc., and are very useful to the division. The annual
reports of the bureau, compiled by the secretary, Mr. Frederick F.
Dimick, while applying primarily to the New England vessel :fisheries,
also contain much information on important fisheries of other sections
of the United States, as well as of foreign countries. The statistical
and descriptive data with which these reports are filled make them
extremely valuable for reference.
PROPOSED WORK OF THE DIVISION.
FISHERIES OF THE MINOR INTERIOR W A..TERS.

The investigation of the fresh-water fisheries of the ri·rnrs and lakes
of the interior States, recommended in a previous report of the uivision,
can probably be undertaken during the next fiscal year. The recent
completion of statistical inquiries in all the coastal sections and in the
basin of the Great Lakes makes the canvass of these minor water
opportune and desirable. It is anticipated that the extent of the e
fis~erie. will in the aggregate be enormous, and that some very intere trng method and apparatus will be found, of which little is now
known out ide of circumscribed limit'. It will be the purpose of the
divi ion to pur ue the e inquiries as means and time will permit until
the fre h-water fi beries of each State and Territory shall bav~ been
o re 1. The mall force of agents available for the field work will
hardly be able to canvass the entire country in less than two seasons.
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PREP .A.RATION OF FrnHERY PRODUCTS.

The Commission receives numerous inquiries as to the methods
employed in smoking, salting, canning, and otherwise preparing or
preserving fishery products for market. Especially in those sections
in which the :fisheries are undergoing rapid development is there great
demand for information of this character. While the Commission has
from time to time published much bearing on this subject, the material
is scattered through a number of volumes and is not available for distribution. Even in the comprehensive quarto series of reports issued
by the Commission this matter was not especially considered.
It is therefore proposed that, at as early a time as practicable, this
division make a special investigation of this subject to serve as the basis
for a comprehensive, practical report, which shall contain descriptions
of the various processes of preserving fish and other economic water
animals in the United States. To these may be properly added
accounts of the methods adopted in other countries.
U'.l'ILIZATION OF W .A.STE PRODUCTS.

A topic of no little consequence to the commercial :fishermen is the
proper utilization of their catch and of the by-products resulting from
the cleaning, curing, or canning of the catch. In nearly every important branch of the fisheries there is more or less waste of products
having value as food, fertilizer, oil, etc. One of the most conspicuous
cases in which a disregard for the value of refuse products results in a
great loss to the fishing interests is that of the salmon-canning industry
of the Pacific Coast. In this branch probably 20,000,000 pounds of
salmon beads, tails_, trimmings, and viscera are annually thrown away,
which could, at a very slight cost, be converted into a high-class fertilizer, and would probably yield considerable quantities of a valuable
oil. Numerous instances of this kind might be cited. Iu a previous
discussion of this subject 1 the following statements were made: ·
The increased attention paid to the utilization of refuse products of fish in some
parts of the United States, especially New England, where not many years ago they
were generally thrown away, marks an advance in our industrial life. Every waste
product of fish and other aquatic animals resulting from their cleaning, curing, and
canning has a commercial value in a crude state or after further manipulation, but
in most regions no regard is paid to anything but the actual flesh, and many thousands of dollars are thus annually lost to a class that is least able to afford it. .As
one instance of the loss our .fishing interests are yearly incurring, mention may be
made of the economic value of the roe of fishes as an article of food. Practically,
the eggs of only two species of fishes-the sturgeon and mullet-are utilized in this
country, but there is hardly a fish whose roe is not suitable to be made into a valuable
caviar, which could meet with ready sale abroad as well as at home, and would be an
import.ant addition to our fishery output: in that it would represent the ex penditure
of little time and money and the sacrifice of no additional fish. In the utilization
and appreciation of our resources we can emulate the Chinese to decided advantage.
1 Remarks on the maintenance and improvement of the .American fisheries.
letin United States l?ish Commission, 1893.

Bul·
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It is suggested that as soon as convenient, in connection with the
other investigation previously referred to, a systematic inquiry be made
in all the important fishing regions with a view to determine the
extent t o which waste products are utilized, the methods employed in
so doing, the value of the secondary products, and to ascertain what
other waste material not now employed might be rendered of value to
the fishermen. Much information bearing on this subject is already
in the possession of the office, but it is only in a special investigation
that the matter can be thoroughly considered. The issuance of a report,
in which the value of the various secondary fishery products is pointed
out and the methods of preparing- them for market shown, would be of
great benefit to a large part of the fishing population. Dr. J. LawrenceHamilton, in a paper 1 presented to the World's Fishery Congress, at
Chicago, in 1893, estimated that upwards of £2,000,000 ($10,000,000)
annually is lost to the fishermen of the United Kingdon owing to failure to work up the waste fishery products; and it is known that in the
United States an immense loss results from this cause which could be
easily averted.
FISHERIES INTELLIGENCE BUREAU.

The success which has attended the establishment of a fisheries
intelligence service in Canada suggests the advisability of having a
similar bureau in the United St~tes. There seems no reason to doubt
that great advantage would thus accrue to the coast fishin g interests,
and that such a service would be almost unanimously welcomed by
fishermen, dealers, outfitters, and others.
The idea of a fisheries intelligence office seems to have first taken
practical shape in Norway, where the service has attained great perfection and is recognized as being of inestimable benefit to the :fisheries.
The intelligence bureau of the Canadian fisheries department is organized on the plan of the Norwegian service, and is likewise regarded by
t,he fishermen as an e.xtremely valuable aid in their work.
The follo wing brief outline of the organization and function s of the
Canadian bureau is sufficient to show the scope and imvortance of the
work :
The headquarters of this service is at Halifax, Nova Scotia. About
40 observers in t he princip al fishing centers of the maritime provinces
communicate with the main office by means of a t elegraphic ciphercode. The inform ation conveyed consi ts chiefly of news concerning
the weather; the movements of the fishing fleet; the presence, movement. , and abundance of fish; the presence and abundance of bait
and other data intended to facilitat e t he operations of t he fi hermen.
From . aJifa., the report are sen t out by t elegraph to new paper in
the :ti hrng t wn , and to local agents, by whom they are po ted in con1R form au_ l imi:>rov ment ngg t d for the fisheries of Gr ea t Britain and Ireland. Bulletm mted tates Fish Commission, 1893.
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spicuous places, as weather reports are displayed in the United States.
Tne entire service is maintained at an annual expense of $2,500, most
of which sum represents telegrams. The observers are usually lighthouse keepers, customs officers, weather officials, and other employees
of the Government, who are paid very small salaries-$15 to $25
annually-in addition to their regular compensation. In some places
:fishermen, telegraph operators, and other private persons are connected
with the service, who receive more pay.
During a visit of the writer to a number of the New England and
Canadian :fishing centers in 1893 the importance of this subject was
brought to his attention in many ways, and the desirability of instituting a bureau on the east c.oast of the United States, under the supervision of the Commission, was forcibly suggested. to him. Fishermen,
:fish-dealers~ and vessel-owners in Gloucester, Boston, and other :fishing
ports, who voluntarily mentioned the matter or to whose attention it
was brought, spoke confidently of the value which such a bureau would
have in certain important :fisheries; and it would appear that the whale,
mackerel, cod, herring, menhaden, halibut, haddock, and, probably, all
other ocean :fisheries would be greatly benefited.
The New England and Middle States would chiefly profit by the
founding of such a service, although the vessel :fishermen of the entire
coast would receive valuable information. To properly equip the
bureau, there shoul<l be at least 50 agents located at suitable coast
points in each State, probably as far south as North Carolina, and the
employment of a number of observers in the Canadian provinces in
regions frequented by the United States :fishermen would also be necessary. By relying chiefly on the services of light-house keepers, lifesaving men, local :fishermen, and others, to whom a nominal salary would
be acceptable for the slight aid rendered in addition to their regular
duties, the annual cost of the service would probably be under $5,000.
There are times each year when the daily saving to the fleet in time and
:fish, 1ihrough the information furnished by such a bureau, would much
more than counterbalance the entire expense of the service.
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1.-REPORT OF THE REPRESENTATIVE OF THE UNITED STATES
FISH COMMISSION AT THE WORLD'S COLUMBIAN EXPOSITION.
SKETCH OF THE EXHIBIT.

The Commissioner of Fish and Fis~eries was directed by the act of
Congress approved April 25, 1890, to join with the several Executive
Departments in the preparation of an exhibit illustrating the functions
of the Government at the World's Columbian Exposition. The representation of the Departments was intrusted to one member from each
of them, and one from the Smithsonian Institution and National
Museum, as well as one from the Fish Commission; these representatives to constitute a board of management and control. The representative of the Fish Commission, nominated by the Commissioner
August 18, 1890, was Capt. J. W. Collins, assistant in charge of the
division of :fisheries. Captain Collins tendered his resignation as representative December 27, 1892, and Commissioner McDonald then
designated Dr. Tarleton H. Bean, assistant in charge of the division of
fl.sh-culture, to succeed him.
No active work was undertaken until April 1, 1891, upon which date
certain employees of the Commission were detailed for special duty in
connection with the preparation of the exhibit, and such additional
assistants as were required were employed.
The building No. 210 Tenth street NW., Washington, D. C., was leased
for the use of the Fish Commission exhibit May 1, 1891. On August 13,
1891, the equipment of the building was reported complete, and W. P.
Sauerhoff was detailed to work, under Mr. Ravenel's direction, upon
the preparation of :fish-cultural apparatus. The building was given
up March 15, 1893, after the exhibit had been shipped to Chicago.
The general plan and scope of the exhibit were outlined by Captain
Collins, and, with the approval of the Commissioner, active measures
were soon after begun, with the assistance of E. C. Bryan, chief special
agent in charge of administration and fisheries; W. deC. Ravenel,
special agent in charge of fish-culture; William P. Seal, in charge of
construction of aquarium, and Dr. J. A~ Henshall, in charge of the
angling exhibit.
Mr. Seal resigned his position as special agent in charge of the aquarium December 31, 1892, and on the following day, upon the designation
by the Commissioner of Fi h and FisherieR, Prof. S. A. Forbe , director
of the State Laboratory of Natural History at Champaign, Ill., was
appointed to take charge of the aquarial exhibit. Ile was a si t d by
F. R.
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Mr. L. G. Harron, who had supervision of the salt-water section, and
Mr. Alexander Jones, who superintended the fresh-water division.
·Mr. Bryan severed his connection with the exhibit on January 10,
1893, and was replaced by Mr. Rav_enel.
Dr. J. A. Henshall resigned his position as special agent in charge of
the angling exhibit January 16, 1893, and the work to which he had
been assigned was performed by the representative, Dr. Bean.
The preparation of the :fisheries section included the construction of
a series of boat and vessel models, together with sail and builders'
plans of :fishing vessels, the collection of :fishes and other marine animals, and the preparation of casts of gelatin and papier mache, the
mounting of skins of seals, sea lions, and other objects of the :fisheries,
the collection of nets and other apparatus, :fishermen's clothing, photographs and other illustrations of the fisheries and fishery industries of
the United States, and the securing of a typical series of :fishing and
angling appliances from manufacturing firms.
The series of vessel models, built under the personal supervision of
Capt. J. W. Collins, was illustrative of modern vessels engaged in the
:fisheries of New England, Chesapeake Bay, Gulf of Mexico, and
the Pacific and Arctic oceans. - It em braced also types of historical
interest as showing the development of :fishing craft, with suggestions
for important improvements in vessel construction.
The boat models included types of those in common use in Chesapeake Bay and the North Carolina sounds, the Gulf of Mexico, the
Great Lakes, and those used by natives of Alaska. These latter were
accompanied by the netting and fishing appliances, clothing, and other
equipment of the people.
The fish casts were made chiefly from specimens ,of important food
and economic species which were obtained at Gloucester, Boston, and
Woods Hole, Mass.; New York; Norfolk and Cape Charles City, Va.;
Washington, D. C.; Tampa, Key West, and Cedar Keys, Fla.; Sandusky, Ohio; Quincy and Meredosia, Ill., and San Francisco, Cal.
Reference is made elsewhere to persons who, through their interest
in the undertaking, forwarded many rare fishes. Numerous specimens
were secured through dealers, and important collections were made by
employees of the Commission; as, for example, Mr. V. N. Edwards, in
Woods Hole, Mass.; Dr. J. A. Henshall, in Florida; Dr. S. P. Bartlett,
in Illinois; Mate James A. Smith, U.S. N., in North Carolina; F. N.
Clark, in Michigan; W. F. Page, in Missouri; Charles G. Atkins, in
Maine; Rudolph Hessel, in Washington, D. C.; George A. Seagle, in
Virginia; Capt. W. E. Dougherty, in California, and A. B. Alexander,
in California and elsewhere on the Pacific Coast.
Lieut. Robert P latt, U. S. N., took an active part in the collection of
marine animals with the steamer Fish Hawk, and sent details of men
to help in the preparation and return of the exhibit.
The following superintendents of stations were present during the
whole or part of the Expo itiou period in connection witb. the aquarial
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and fish-cultural exhibits: Dr. S. P. Bartlett, Frank N. Clark, H. D.
Dean, J. J. Stranahan, as was also Mr. J. F. Ellis, superintendent of
the car and messenger service, who gave personal direction to matters
of transportation for the aquarium and :fish-hatchery.
A large series of photographs, already in the pos es1:;ion of the Fish
Commission and the National Museum, was transferred to the. exhibit,
and many new illustrations showing recent changes iu the methods and
development of the .fisheries were secured by detailing employ es
for work in suitable regions. These details included S. G. Worth for
duty in the New England States aud in the South; Messrs. 0. H.
Townsend~ A. B. Alexander, and W. A. Wilcox on the Pacific Coast;
Dr. H. M. Smith, 0. H. Stevenson, and Ansley Hall at various field
stations. This work, in most cases, was performed in addition to regular duties. Dr. Smith also prepared the statistical charts showing the
extent of the :fisheries of tbe United States.
The exhibit of the division of inquiry respecting food-fishes was prepared under the direction of Mr. Richard Rathbun, assistant in charge
of the division. In that section were to be found illustrations of the
marine laboratory and :fish-cultural station at Woods Hole, models and
illustrations of the vessels of the Commission, specimens of the seines,
trawls, nets, dredges, and other collecting apparatus, together with wire
rope used in dredging operations and the other accessories for scraping
the ocean bottom.
The apparatus used in sorting and preserving collections was also
exhibited. There was a model of the sounding machine used in deepsea work, with examples of the various thermometers used in physical
observations. The results of scientific explorations of the Commission
appear in the form of charts and models of the areas over which the
vessels made their investigations.
In the cases preserved in alcohol or in a dry state were many curious
inhabitants of the deep sea as well as the surface waters-the crinoids,
corals, crabs, sea-pens, starfish, sea-urchins, the various invertebrate
animals that form the food of fishes, foraminifera, sponges, worms, and
mollusks. In the latter class extensive series of oysters were displayed
to show the rate of growth on different kinds of bottoms, the method
of attachment of the spat, the injuries produced by starfish, drills, and
other enemies of the oyster.
The dredging apparatus included appliances for collecting in depths
greater than 3 miles, and was therefore of especial interest to the public.
This division was further enriched by a collection of about 150 flexible
casts of fishes painted from the fresh or living specimens in faithful
imitation of nature.
In the installation of the exhibit of the scientific section, as well as
in its return to Washington, valuable assistance was rendered by Mr.
0. H. Townsend, naturalist of the Albatross.
The preparation of the exhibit of the fish-cultural section was directly
in charge of Mr. W. deO. Ravenel, upon plans prepared with the assist-
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ance and approval of the Commissioner. In that section the apparatus
of modem fish-culture was shown by means of models and full-sized
pe im n as far as possible in operation, and an historical series showing the d velopment of modern appliances, as well as their geographical
v riation. Thi included a,pparatus for collecting and carrying eggs
and for tran porting spawning fish, hatching apparatus, rearing appar tu , m del and pictures of hatching and rearing establishments,
an l · 11 tion showjng the methods and results of :fish-culture.
1
gg ' in vari u tage of development were shown preserved in brine
r ale h 1, and ft h rear d at the various stations were illustrated · by
f paint d ca t and alcoholic specimens. The food and the
n mi . f fi b ,v r cxhi ited in various ways. There was also a
· ll ·. i n f ft h- ultural literature.
PR.A. TI AL FISH-CULTURE.
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The salt water was a saturated solution, and was manufactured from
time to time as needed. This water was circulated by means of two
pumps driven by water pressure, the pumps lifting the water from the
storage tanks below the floor, into which the troughs and other forms
of apparatus emptied, into the tanks overhead, from which the water
was furnished by gravity to the batching apparatus.
Eggs of various kinds were hatched during the months of May, June,
parts of July and September, and all of October. At the· opening of
the exhibition, May 1, there were in the hatchery 800,000 shad eggs,
3,000,000 pike-perch, and 84,000 yellow-perch, and by the end of June
16,550,000 pike-perch eggs, 700,000 ye11ow-perch, 800,000 shad, and
154,000 eggs of the common sucker had been received and cared for
and 6,900,000 fry hatched. Of these 3,700,000 pike-perch fry, 700,000
yellowaperch, and 100,000 suckers were planted in Lake Michigan near
Jackson Park.
The shad eggs were all lost on account of the extremely low temperature of the water (average 42° F.), though some of them showed signs
of life as late as May 13. .
On June 29, 20,000 black-spotted trout eggs were received from Leadville and placed on the wire trays and in the gravel trough. The tern. per.ature of the water at that time was 64°, and the eggs commenced
batching two days after they arrived. By July 9 they were all hatched,
with a loss of about 8,000. The fry commenced feeding on July 14,
and were carriell with fair success in our troughs, notwithstanding the
high temperature of the water, until, owfog to an accident to the
machinery, the Exposition Company was compelled to shut off the
·water, which killed most of the fry on hand.
Arrangements bad been made for obtaining the supply of quinnatsalmon eggs from California, and on September 23 a package ~ontaining 50,000 was received in good condition. These were placed in th·e
Stone salmon baskets and Atkins trough, and were all hatched by
October 7, with a loss of about 29,000. The fry were successfully carried in our rearing troughs until the close of the Exposition, when
19,000, the balance on hand, were shipped by one of the Fish Commission cars to Northville, Mich. A consignment of 54,000 lake-trout
eggs, from Alpena, was received on October 9, and another of 40,000
quinnat-salmon eggs was received on the 19th of the same month from
Clackamas~ This latter :package arrived in first-class condition. These
eggs were placed in the hatching troughs, where they remained until
the close of the Exposition, when they were shipped to Mr. ·Frank N.
Clark at the Northville station. In addition to the hatching operations, several thousand trout furnished from the Northville station
were cared for in our rearing troughs during the summer in the Government building.
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THE .A.QU..A.RIUM.

The east wing of the Fisheries building was fitted up by the Columbian Exposition Company for the aquarial exhibit of the Fish
Commission.
The engineering duties in the preparation of this exhibit at first
devolved upon W. B. Bayley, U. S. N., and afterwards upon I. S. K.
Reeves, U.S. N. The CommisHioner personally assisted in the installation of the live-fish exhibit, having previously determined by experiment the principles of successful management.
In the course of these experiments sea-anemones were ·kept alive in
an aquarium fttted up with air circulation and with water half arti:fi. cial, the aeration having been effected by means of a succession of fine
.jets lowered to the bottom of the tank.
A full report upon this part of the exhibit was published in the Bulletin of the Commission for 1893, pages 143 to 190. It will be necessary
only to give here a brief sketch of its main features.
The aquarium was a circular structure of 125 feet in diameter, forming the east annex of the Fisheries building. Upon the completion of
· the annex it was turned over to the Fish Commission for the purpose
of making its aquarial display. Tanks of various sizes, made of cement,
slate, glass, and iron, filled all the available · exhibition space of the
building. Some of them were lar·g e enough to accommodate the largest
fish that could be transported alive. For example, one tank in the
fresh-water series was about 50 feet in length. Nearly one-third of the
tank capacity was devoted to the exhibition of salt-water animals and
plants. The water was brought from the ocean at Morehead City,
N. C., and was stored in a reservoir under the Fisheries building. This
reservoir was 46¾ feet long, 18i feet wide, and 8½ feet deep. From this
· reservoir water was pumped into a pressure tank 30 feet in diameter
and 5 feet deep, located at the top of the Fisheries building. From this
height it was conveyed into the aquarium tanks, after leaving which it
passed through a sand and gravel filter back again into the reservoir.
Rubber pumps for the circulation of the salt water were located und_e r
the Fisheries building and were operated by electricity. All the pipes
and connections with which the salt water came in contact were made
of hard rubber or were lined with that material. About 60,000 gallons
were required for the supply of the tanks.
The fresh water was obtained from the city waterworks, and was
:filtered before entering the aquaria. On some oncasions during the
Exposition as much as 750,000 gallons of fresh water passed through
the tanks in twenty-four hours.
The salt water was constantly aerated by means of two hydraulic
pumps which delivered the air into a galvanized air cylinder at a pressure of about 7 pound per square inch. From this cylinder the air
was conducted to the backs of the salt-water aquaria by iron pipes, and
each ~quarium received its supply or air by rubber tubing, into which
were m erted plugs of basswood, through which the air was forced.
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Marine fishes and plants were obtained at various localities along
the east and west coasts and the Gulf of Mexico. The fresh-water
supplies were drawn chiefly from the Potomac, Mississippi, and Great
Lake basins, as also from the hatching establishments of the Commission. A principal object of the exhibit was to show the important food
and game fishes of typical localities, as well as numerous species which
were notable on account of their colors, their forms, and their singular
habits. The kinds of fishes and other forms of animal life shown were
as follows:
Species.
Paddle.fish ........... .
Bullhead cat.fish ...... .
Spotted catfish ....... .
Carp ...•...•..........
Tench ...........••••••
Golden tench .•....... .
Goldenide ........... .
Goldfish .............. .
Redhorse ..•..........
Fresh-water drum .... .
Gizzard shad ......... .
Brook sucker ........ .
Shiner .......... ..... .
Stickleback ........•..
Garfish ............... .
Minnows ..... .. ...... .
Quinnat salmon ...... .

£~~tte~~~·t;~~t::::::
Rainbow trout ....... .
Von Behrtrout ...... . .
Black·spotted trout .. .
Brook trout ..•........
Lake trout ...•........

~l~b~~!°k~;: :::::: :: :·:

ScaYlop .............. . .
Skate ......••.........

Number.
23
83

2, i24
211

36
20
150
350
50
23

24
201
20
25
11

3,965
9
204

2,049
26

2,068
50
2,607
54

10
46

8

36

Species.
Viviparous perch .....
Ling ...•.............
Dogfish ............. .
Toadfish ............ .
.Alewives ......•......
.Angel.fish ........... .

i~!.~~?.:::::::::::::
Sea.raven ••..........
Burrfish ............. .
Shark ..........•.....
Sand shark .......... .
Sea-urchin .....•..•..
Starfish .. ........... .
.Alligator ...•.........
Sea eel ........ ..••••.
Lamper eel ........•..
Crayfish ............. .
·Blue crab .........•..
Spider crab ......... .
Hermit crab ......••..
King crab ........... .
Lady crab ........... .
Whitefish ........... .
Lake h erring ........ .
Muskellunge ........ .
Pike ................ .
Pickerel. •.•.....•....

Number.
8
1
24
10
9
3
2
6
53
64
1
4

1
185
1

~

500
53
21
52
5
6
48
99
3
103
73

Species.
Pike perch ........•..
Yellow perch ........ .
White perch •...•....
Sea bass ............. .
Black bass .......... .
Warmouth bass ..... .
Rock bass ..... ... ... .
Calico bass .......... .
White bass .......... .
Striped bass ......... .
Crappie ............. .
Sunfish ....... . ...... .
Red snapper ......... .
Scup ................ .
Cod ................. .

ii~~~~~:::::::::::::
Pompano ............ .
Tomcod ............. .
Cunner ......... .. .... .
Kmgfish .... ...... .. .
Mussels ............. .
Turtles .•...•.........
Clams (barrels) ...... .
Lizard ............... .
Sea anemone ........ .
Sea moss (tanks) .... .
Red sponge (tank) ... .

Number.
300
282

196
17

1,944
384
47

33
83

35
500
605
7
112
3
70

25
46
32

25
83
250
3
2
3

37
2

1

Water for the aquarium.-It was at first proposed to use the constituents of salt water and make from them the amount necessary for
supplying the marine aquarium at the W orl<l.'s Fair by the addition
of fresh water. Bitter water; salt, and lime were purchased in New Bedford, Mass., and shipped to the Fisheries building. The lime residuum
from salt-water evaporation, upon analysis by the chemist of the
.Agricultural Department, was pronounced almost pure calcium sul.
phate. One hundred and fifty sacks of natural sea salt, 3 bushels of
lime residuum, and 40 barrels of bitter water were obtained for the
purpose. Before this was finally used the Commissioner instituted a
series of experiments in his office at Washington and found that bitter
water offers no advantage, and it was feared that some deleterious effect
would result from its use. The original plan was abandoned, and it
was determined to transport natural sea water from a point on the
.Atlantic coast.
TransportaUon of marine animals.-It wa, found very difficult to
ship large skates in water tanks; therefore the superintendent of thE::,
Woods Hole station was in tructed to experiment in keeping such
animals in clean sea weed, cotton fabric, or burlaps, providing for a free
1
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circulation of air. They were inclosed in crates and were sprinkled
once an hour by hand with salt water. In order to keep down the
temperature of the salt water the Commissioner advised that direct
connection be made to permit circulation of the water to the aquaria
and back from the reservoir without pumping it up into the tank on tbe
top of the Fisheries building.
Food for aquarium anima,ls.-The principal articles of food used in
the aquarium were beef liver and beefsteak. It was sometimes difficult to obtain these, and parties were sent to the lagoons to seine for
small minnows, which were fed to the :fish as a substitute for other
meats. . Clams and mussels were forwarded from various parts of the
-east coast, and small fresh-water crustaceans were obtained by tow
nets anc~ ·other _apparatus in the fresh waters in the vicinity of Chicago
to feed the paddle-fish.
WORLD'S FISHERIES CONGRESS.

One of the natural outgrowths of the Fish Commission exhibit in
Chicag'O· was the relation in which the Commission stood to the World's
Congress Auxiliary, o-rganized under the direction of a committee of the
Columbian Exposition, of which C. C. :Bonney was general chairman.
The . Commissioner of Fisheries called a preliminary meeting in
Chicago April 25, 1893, associating with himself Dr. G. Brown Goode,
Prof. S. A. Forbes, and Dr. T. H. Bean, for the purpose of organizing
a Fisheries Congress. With these gentlemen were united Mr. E .G.
Blackford, of New York; N. K. Fairbank and A. Booth, of Chicago;
and R. E. Earll, of Washington. After the preliminary meeting
Chairman Bonney officially appointed the committee just named, and
·the work of organization was immediately entered upon. Men of
prominence in the fisheries, :fish-culture, and scientific investigation in
various parts of the world were designated to form an advisory
council, and invitations were sent out requesting attendance at the
sessions of the congress and asking for contributions. The responses
to this call were numerous, and the communications brougb t together
were of a very important character, embracing papers upon :fishery
laws and regulations, science in relation to the fisheries and :fishculture, methods employed in the capture and utilization of fishery
products in all parts of the world, t.ogether with statistics of :fisheries
and essays upon :fish-cultural topics.
Associated with the general committee was a committee of State
commi sioners of :fisheries, through whom it was arranged to hold mertings of tho e commissioners during the time occupied by the meetings
of the Fi heries Congress. Mr. E. A. Brackett, of Winchester, Mass.,
was the chairman of the committee of organization.
The formal e ions of the Fi heries Congress opened in a hall in the
M morial Art Palace, Chicago, on October 16, at which time Hon.
Marshall McDonald delivered the opening address as chairman of the

I
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congress. Dr. G. Brown Goode, Bon. E. G. B.J.ackford, and Dr. Hugh
M. Smith acted as chairmen of the principal sections of .the congress.
The meetings were brought to a close pn October 19 by a fish banquet
in the hall of the New York State building, in Jackson Park, in which
the members of the Fisheries Congress, the conference of State commissioners of fish and game, and their invited guests participated. Hon.
T. W. Palmer presided and delivered the opening address.. Other
speakers of the evening were Hon·. Carter H. Harrison, mayo1~ of Chicago; Messrs . .Andrews, Bowman, and Breslin, of New York; Commissioner McDonald, J. J. Quelch, commissioner of British Guiana, and
John Foord, secretary of the New York W odd's Fair Commission.
The, papers prepared for the World's Fisheries Congress have been
published, and form volume xrn of the Bulletin of the U. S. Fish
Commission.
A complete descriptive catalogue of the Fish.Com~ission exhibit was
prepared, but the plan and scope of the several sections will be sufficiently shown by means of the following synopsis:

CATALOGUE OF THE EXHIBIT.
SCIENTIFIC INQUIRY SECTION.
I.

Laboratories for Marine Exploration.

Illnstrations of Zoological St~tions: (1) Laboratory at Woods Hole, Mass., 1875.
(2) Laboratory at Woods Hole, Mass.
2.

Exploring Vessels.

Models: (1) Steamer Albatross. (2) Steamer Fish Hawk. (3) Schooner Grampus.
Illustrat-ions: (1) Steamer Albatross. (2) Steamer Fish Hawk. (3) Schooner
Grampus.
3. Collecting Apparatus.

Nets: (1) Seines. (2) Beam trawls. (3) Towing nets.
Dredges: (1) Naturalist's deep-sea dredge.
(2) Naturalist's boat dredge.
(3) Benedict rake dredge. ( 4) Oyster dredge.
Tangles.
4. Accessories for Dredging and Trawling.

Dredge rope (steel-wire dredge rope; splices in dredge rope). Iron dredge block.
Sigsbee accumulator. Weights for beam trawl.
5. Apparatus for Assorting Collections.
Rocker sieves. Table sieves. Hand sieves.
6. Apparatus for Pre.serving Collections: Tanks.
7. Apparatus for Deep-Sea Sounding:

Sigsbee sounding machine (model).
8. Apparatus for Physical Observations.

Thermorneters: Deck thermometer. Professor Baird's protected thermom ete1'.
Miller-Casella deep-sea thermometer. Negretti & Zambra thermometer.
Thermomet~,· cases and accessories: Wooden cases. Brase ca.~es. Reading l ens.
Salinorneters : Hilgard salinometer.
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g. Results of Explorations.
Chat·ts and niodels.
Collections:
1. Marine animals in alcohol:
(a) Deep-sea animals: Crinoids, corals, crabs, sea-pens, starfish, sea.urchins, etc.
(b) Surface animals: Entomostraca, etc., forming food of fish.
( c) Shallow-water animals: Mollusks, crustaceans, etc.
2. Marine animals: Foraminifera. Sponges. Corals. Mollusks, etc.
3. Microscopic slides: Of fish eggs, fish embryos, fish food, and Foraminifera.
FISH-CULTURAL SECTION.
10.

Transportation Apparatus .
.Apparatus for collecting and cat-rying eggs :
Models and specimens: Wroten bucket. Wroten bucket improved. Collins's
can. McDonald's egg reel. McDonald's crate. McDonald's crate
for egg reel. Atkins's egg box. Green's egg box. Clark's egg case.
·Clark's whitefish crate. Clark's · foreign-egg case. Mather transportation box. Taylor's egg-transportation can. · Trout boxes used
in 1872.

II.

12.

Apparatus for Transporting Fry.
Models and full-sized appamtus:
(a) Models: Cat No. 1. Clark's transportation can.
(b) Specimens: S~one's transportation can. Automatic transportation can.
Mulertt's transportation can. McDonald's trout can. Zolinsky's
carboy. Mortimer's sole aquaTium. Carp transportation pail. Carp
transportation kettle. Wood-bound can, full size. Messenger's
complete outfit. Bucksport transportation can. Ferguson's transportation can. Fish Commission transportation can. Stranahan
transportation keg. Box for native food-fishes.
( c) Accessories: Siphon strainer. Monroe Green's aerator and cooler. Siphon
· tube, bag, and cage. Dip nets of various sizes. Water bucket.
Apparatus for Carrying Spawning Fish.
Models and specimen8:

(a) Models: Gr!)up of salmon dory cars.
(b) Specimens: Maitland:s salmon car. Seal's transportation tub.
13. Hatching Apparatus.
Moclels and specimens :
(a) For floating eggs: Chester wave box. Chester semi-rotating hatcher.
Chester cod box. Cone with automatic siphon. Stand of cones with
automatic siphon. McDonald's cod hatcher. Cod box. McDonald's
cod box. McDonald's improved cod box. McDonald's mackerel
tubs. McDonald's hatching bucket. Ferguson's submerged bucket.
(bl For semi-buoyant eggs: . Wroten's bucket. Green's shad box. Brackett's
shad box. Wright's submerged box. Ferguson's submerged bucket.
Mather's shad can.. Bell-Mather shad cone. Ferguson's improved
cone. Models of cones and buckets. McDonald's Y-shaped box.
Bower's V-shaped box. Chase's whitefish jar. McDonald's jar, old
style. McDonald's universal hatching jar. Clark's jar. Apparatus
used on cars. De Lawder-Wroten shad hatcher.
(c) For heavy eggs: Garlick's hatching box. Stone's charred trough.
Costa's hatching grills. Williamson's hatching trough. Stone's
salmon basket. Bucksport hatching trough. Brackett's hatching
trough. Bolton's hatching box. Clark'i:; hatching trough. Hatching trough with glass strip trays. Mather's hatching trays. Atkins's
hatching crate.
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14. Rearing Apparatus.

Clark's trout-rearing troughs: Whitefish tanks. Shad tanks.
(a) Accessories: Ainsworth's spawning race. Mather's spawning cone.
Spawning pans. Spawning buckets. Page's egg scale. Egg funnels for whitefish and shad. Series of nets from Central station,
Washington, D. C. Series of nets from Northville station, Mich.
Series of nets from Battery station, Md. Nippers, brass and wood.
Dippers. Strainer dippers. Hume's spawning box. Rubber boots.
Oil clothing. Pan for washing eggs. Salmon dip net. Tray for
washing eggs. Siphon bags. Siphon cages. Siphon tubes. Aquaria.
(b) Accessories to pond culture: Seines. Dip nets. Farm profit boiler.
Meat chopper. Gun. Garden rake.
15. Hatching and Rearing Establishments.

Charts:
(a) Chart giving names and location of stations and output of each station
for fiscal year 1891-92.
·
(b) Chart showing work of the Commission from 1872 to 1892.
Models of hatching establishments:
(a) Hatching houses: Put-in-Bay hatchery. Leadville hatchery. HavrA de
Grace hatchery. Gloucester, Mass., hatchery.
· (b) Floating hatchery. Hatching barge.
Illustrations of hatching stations (showing buildings, exterior and interior, metl'hods employed in collecting, hatching, rearing, ·and distributing fish
fry and eggs) :
(a) Green Lake. Grand Lake stream. Bucksport and Craig Brook, Me.
Gloucester cod station and vVoods Hole, Mass. Central station and
Fish Commission fish ponds, W-ashington, D .. C. Battery station,
Havre de Grace, Md. Bryan Point shad station, Md. Wytheville
station, Va. Duluth station, Minn. Alpena and Northville stations,
Mich. Put-in-Bay station, Ohio. The Quincy (Ill.) station. Neosho
. station, Mo. Leadville station, Colo. Fort Gaston, McCloud, and
Baird stations, Cal. Clackamas, Oreg.
(b) Floating stations: Hatching barge. Steamer Fish Hawk.
· 16. Methods and Results of Fish Culture.

Lay figures: Group illustrating shad fishing and spawning. Group illustrating
cod :fishing and spawning.
Chart showing the effect of fish-culture on the shad fishery.
Painted casts of fishes reared by the Fish Commission: ·
(a) Brook trout, 1, 2, 3, and 4 years old. · Von Behr trout, 1, 2, 3, and 5 years
old. Locli Leven trout, 1, 2, 3, and 6 years old. Lake trout, 1 and 2
years old. Landlocked salmon, 1 year old. Rainbow trout, 1 and
2 years old. Whitefish, 5 years old. Carp, tench, goldfish, black
bass, etc.
(b) Al,.co~olic and brine specimens: Eggs in differe.nt stages. Fry, yearlings
and adults.
Protection of Fish (assistance in ascending streams):
Duncannon :fishway. Shaw's spiral fishway. Swazey's oblique fishway, old
style. Swazey's oblique :fishway, new style. Worrall's expanding
sluice fishway. Worrall's chute :fishway. Brewer's single-groove
fishway. Brewer'sdouble-groovefishway. Steck'sfishway. Smith's
inclined-plane return fi.shway. Lawrence fishway. Holyoke :fishway. Everleth's self-adjusting :fishway. Pike's spiral fishway.
Atkins's spiral :fishway. Bangor fi.shway. McDonald fishway, old
style. McDonald fishway, section 6, Great Falls, Potomac River.
Illustrations: Photographs: McDonald:s fish way, Fredericksburg, Ya.

188

REPORT OF COMMISstONER -OF FISH AND FISHERIES.
FISHERIES SECTION.

17. Objects of the Fisheries.

Mamrnals:
1. Sirenians: Manatee ( cast).
2. Cetaceans:
(a) Dolphins: Common dolphin (cast).
Bottle-nose dolphin (cast).
Bla~kfish (cast). Grampus (cast). Harbor porpoise (casts).
(b) Sperm whales: Pygmy sperm whale (cast).
3. Carnivores:
(a) Earless seals: Harbor seal (mounted group).
(b) Ea.r ed seals: Northern fur seal (mounted group). Steller's sea lion
(mounted group).
Birds: Fish-eating birds, 80 skins.
Reptiles and Bafrachians:
1. Alligators: Florida alligator (mounted skin).
2. Turtles and tortoises: Loggerheacl turtle (cast). Hawk's-bill turtle
(mounted shell). Green turtle ( cast). Soft-shell turtle ( cast). Snapping turtle (cast). Spotted turtle (cast).
3. Snakes: Water snake (cast).
4. Frogs: Bullfrog (cast). Green frog (cast~. Pickerel frog (cast).
Fish: Casts of 150 species of marine and fresh-water food-fishe s. Color drawings of fishes. Maps showing the distribution of halibut, cod,
mackerel, and other kinds. Living marine and fresh-water fish in
aquarium.
Invertebrates: Living sea-anemones, starfish, crabs, lobsters, mollusks, algre,
etc., in aquarium.
18. Fishery Apparatus.

Vessels: (1) Models of sloops, ketches, ·schooners,, steamers. (2) Pictures of
vessels. (3) Vessel fittings. (4) Instruments of navigation (logs,
compasses, clocks, etc.). Fishermen's clothing, etc.
Boats: (1) Models. (2) ·Full-sized boats. (3) Pictures.
Canoes: (1) Bark. (2) Skin. (3) Wood.
Nets: Pounds. Weirs. Pots. Seines. Ca.st nets. Dip nets. Trawls. Dredges.
Lines: Trawl lines. Hanel lines. Accessories (rods, reels, floats and sinkers, gaff
hooks, creels, bait boxes, fly books, etc.).
Appliances for seizing: Rakes, Tongs. Hooks for sponge. Accessories (water
glass).
Appliances fo1· skiking: Spears. Lances. Bows (and arrows). Guns.
Lures: Artificial flies; artificial minnows, frogs, etc.
Charts of fishing grounds.
19. Illustrations of Fisheries.

Fishermen: Professional; anglers; lay figures.
Fishennen's dwellings. Fishing towns.
Special fisheries: Mammals; Teptiles; fishes; mollusks; crustaceans; sponges.
20.

Statistics of Fisheries.
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INSTA.LLA.'l'ION OF THE EXH~BI'l'.

The delivery of boxes in the Government building began early in
December, 1892, the fr~ight having been consigned to Capt. J. F.
Aytoun, local agent of the board of management and control at
Chicago. All of the materials were on the space by April 15. A
temporary office was constructed on the ground floor in January, 1893,
for use during installation, aud permanent offices were completed on
tbe gallery in April. Late in February, 1893, Mr. W. P. Sauerhoff
was sent to Chicago to commence unpacking and setting up cases, and
about the end of March the active work of installation was begun,
under the sup_e rvision of Dr. Bean and Mr. Ravenel.
· The installation was seriously hindered by unfavorable weather, but
was finished by the end of April, both in the Government building and
in the aquarium in the Fisheries building. The hatching apparatus
and pumps in the :fish-cultural section were working satisfactorily, aud
supplies of eggs had been obtaiued, so that the entire exhibit was
ready for the inspection of visitors upon the opening day.
The exhibit was located in the northern portion of the Government
building, between· the Agricultural Department on the east and the
Interior Department on the west. Its space was 150 feet from east to
west, by 95 feet in depth along the western border, and 120 , feet in
depth along the eastern line.
_
This space was continued backward along the west side of the main
north and south aisle by a strip 15 feet wide and 75 feet long, and on
the ea~t side of the same aisle by a strip of the same width 50 feet in
length, the narrow strips extending to the rotunda.
The western portion of this space was devoted entirely to the :fisheries
exhibit; the eastern portion to the divisions of :fish-culture and scientific
inquiry.
The general arrangement is shown by the accompanying floor plan,
and the .d etails of the exhibits may be seen from the illustrations which
form part of this report.
The superficial area, including the aisles, amounted to 16,000 square
feet, while the aquaria! exhibit in the east annex of the Fisheries
building had an area of nearly 10,000 square feet.
FOREIGN VISITORS TO THE EXHIBIT.

The exhibit attracted the attention of a great many visitors from
· foreign countries who were interested in the apparatus and methods
employed by the National Fish Commission. The following are among
those who called during the .Exposition and to whom the operatious of
the Uommission were explained in greater or less detail. Many of the
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per on named made reports to their Governments upon the subject,
embracing in them an account of the exhibit of the Commission:
Dr. Henri de Varigny, in behalf of the minister of public instruction and fine
arts, and delegate of the minister of commerce, Paris, France.
Mr. A.. Camcre, chief engineer of bridges and roads, Paris.
Mr. Pung Kwang Yu, first secretary of the Chinese legation and commissioner
to the World's Columbian Exposition.
Dr. Nicolas Borodine, St. Petersburg and Uralsk, Russia.
Dr. Einar Lonn berg, delegate of the royal Swedish board of agriculture, Stockholm.
Mr. Paul Hillman, agricultural student, Rustorf, Germany.
Dr. Gaston Bodart, assistant I. R. Austrian commissioner.
Mr. E. A. C. Landmark, government inspector of fresh-water fisheries for Norway, Christiania.
Mr. Ivan Janschul, professor of political economy in the University of Moscow,
Russia.
'
Hon. L. 0. Smith, ex-member of the Swedish Senate, Stockholm.
Mr. Frederico At~istain, Mexican commissioner to the Columbian Exposition.
Mr. Carlos Young, Montevideo, Uruguay.
Mr. A. Hinkelmann, director of :fisheries, Kiel, Germany.
Mr. Nobuakira Yamataka, imperial Japanese commissioner.'
Mr. Tamotsu Murata; ·member of the House of Peers, chief counsel of the Society
of Fisheries, Japan.·
Mr. K. Tawara, secretary Imperial Japanese Commission.
Mr. Y. Yambe, secretary Imperial Japanese Commission.
Mr. Sakaye Sawatari, commissioner of Japanese Fisheries Society.
Mr. N. Yanagimoto, Okinawa, Japan.
Mr. T. Kondo, Osaka, Japan.
Mr. L. Z. Joncas, M. P., Quebec, Canada.
Dr. Ernst Ehrenbaum, Royal Biological Station, Helgoland.
·
Mr. Fernando Ferrari Perez, general secretary Mexican vVorld's F'air Commission.
Dr. Emile Poussie, delegate of the Agricultural Society of ~elun, France.
Comte de Balincourt, lieutenant, French Navy.
Mr. Albert Gomez Ruano, sp~cial commissioner of education from Uruguay.
Mr. Henri Giudicelli, commissioner of fine arts for France.
Constantine de 'Rakouza Soustcheffsky, commissioner-general for Russia to the
Columbian Exposition.
Dr. Oscar Nordqvist, inspector of fisheries of Finland, Helsingfors.
Mr. J. J. Armistead, proprietor of Solway :fisheries, Dumfries, Scotland.
COURTESIES RENDERED TO THE U.S. FISH COMMISSION.

From the U. S. -National Museum were obtained numerous objects
illustrating fish, fisheries, and fish-culture, some of which were on
exhibition in the fisheries section of the Museum, and others stored
among the duplicate collections. The officers of the Museum cooperated most heartily with the Commission in bringing together a valuable
and comprehen ive exhibit.
To Dr. Goode per onally the Commis, ion i indebt d for the loan of
a erie. of chromolithographs which form part of the illustrations of
Game Fi _he. of the Unit d State , for which he wrote the text, which
was pubhsh d by harles Scribner & Son in 1 80. He lent, also, a
n m r f ft h-cu.ltural book to make the series exhibited more nearly
mplet.
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· Through the courtesy of Hon. W. M. Meredith,'0hief 'of the Bureau
of Engraving and Printing, Washington, a supply of macerated greenback pulp was obtained for the purpose of making casts of :fishes.
The Department of Agriculture assisted the Commission in its investigation of a :fish disease, which proved very destructive during the
progress of the Exposition, by the detail of Dr. Charles W. Stiles, who
made a study of the parasite and prepared a report upon its life-history
and the methods of its destruction.
Through the intervention of the late Hon. F. B. Stockbridge the
Commissioner obtained permission from Mr. Howard Page, 26 Broad- ·
way, New York City, to use a sufficient number of tank cars belonging
to the Standard Oil Company to convey salt .water from the North Carolina coast to Jackson Park, Chicago, to be used in m·a intaining marine
animals and plants in the aquarium. Free transportation for the salt
water was obtained from Richmond, Va., to Chicago through the liber- ·
ality of Mr. M. E. Ingalls, president of the Chesapeake aµd Ohio and
the Cleveland, Cincinnati, Chicago and St. Louis railroads.
One of the cars of the Commission was sent from Chicago to Wisconsin for living specimens of muskellunge, black bass, and other :fishes,
in which undertaking Mr. 0. L. Ryder, agent of the Milwaukee, Lake
Shore and Western Railroad at Milwaukee, furnished free transporta:
tion for the car and its attendants. He also provided the service of
Mr. J.B. Carlin, one of the conductors on the road, who was thoroughly
familiar with the region to be visited, as a guide and helper for the trip,
and he proved of great assistance on that occasion and subsequently.
In the selection of available localities for collecting marine materials
along the southern coast, the advice of Dr. W. K . Brooks, of Johns
Hopkins University, Baltimore, was profitably followed by the Commission.
In the collection of live :fish and other objects in North Carolina, the
agent of the Commission was assisted by Mr. George N. Ives and Mr.
William Arendell, of Morehead City, and. Mr. W. S. Chadwick, of
Newbern.
Mr. T. J. Griggs, :fish commissioner of Iowa, cooperated with Dr.
Bartlett in securing specimens of black bass q,nu other :fish at Muscatine Slough during the entire· course of the Exposition, as well as in
their transportation to the aquarium.
To Mr. R. Ulrich, superintendent of the land.scape gardening department of the Columbian Exposition, the Commission is indebted for flowering plants by means of which its space in the Government building
was beautified.
A very useful device for recording the pressure of the water in the
main supplying the Government building was furnished by Bristol's
Manufacturing Company, of Waterbury, Conn. A pressure gauge was
set up in proximity to the water motors, enabling us to show upon dials
a constant record of the pressure. Thus, when it fell below a point to
which the pumps were adjusted, it was easy to ascertain where the
fault lay and to ~ive the proper notice to the Exposition authorities.
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u July 25, 1893, the water was turned off at one of the pumping
at Jackson Park to make repairs, but fortunately no loss
o urr d in the aquarium. Men were up all night for the purpose of
makingw ter connections with hose borrowed from the fire department
Thanks ar due to Marshal Murphy, chief of the fire department, for
permission to connect hose with the plug outside of the aquarium building, in the event of its becoming necessary to shut off the water again
for repairs or any other purpose.
During the progress of the Exposition the Imperial Japanese Commission, through Commissioner C. Matsudaira, signified its intention to
present the fisheries exhibit of Japan to the U. S. Fish Commission at
the close of the Exposition. .....t\.fter consultation with the Commissioner
of Fish and Fisheries the gift was accepted, and a few articles desired
by the Japanese Commission were promised them in exchange for their
valuable collection, which filled 46 cases. These articles were deposited
in the Fisheries section of the United States National Museum upon
their arrival in Washington.
Mr. Kokichi Mikimoto, of Miyeken, Japan, on behalf of the Japanese Central Association, also presented numerous specimens showing
the growth of the pearl oyster for seven years.
·. Acknowleugments are due to the following persons for gifts of modelof vessels and boats used in the fisheries: Gillman Hodgkins, Lamoine,
Me.; Louis King, Lamoine, Me.; Newell B. Coolidge, Lamoine, Me.:
Coolidge & Bros., Lamoine, Me.; Robert Dority, Sargentville, Me.;
D. D. Hodgkins, Lamoine, Me.; J. Brown, Lubec, Me.; Board of
Trade, New Bedford, Mass.; L. D. Ashby, Noank, Conn.; E. J. Tull,
Pocomoke City, Md.; H. Brusstar & Bro., Newport News, Va.; W.W.
S.weat, Tampa, E'la.
From Mr. A. R. Crittenden, Middletown, Conn., was obtained an oldtime quadrant used by a fishing captain until about 1840.
A. model of a fish car or live box, used by fishermen of Cape Fear,
N. C., and made in the shape of a boat, was presented by Lieut. Robert
Platt, U.S. N.
Mr. J.M. K. Southwick, Newport, R. I., presented to the Commission
a model of fish marketman's car, used by fishermen of southern New
England for keel)ing live fish and lobsters.
Mr. Charles L. Marsh, Solomons, Calvert County, Md., presented for
exhibition a pair of his l)atented deep-water oyster tongs with photographs illustrating their u e.
'
Cal)t. E. P. Herendeen, while at Point Barrow Alaska obtained
.
' in fishing,
'
sp cim~n
of th~ whalebone gill nets u, ed by the Eskimo
and
an ~nci nt ft hmg spear from the Mackenzie River basin, through a
na 1v f er chel I land.

t ti n

THE WORLD'S COLUMBIAN EXPOSITION.

193

The American Needle and Fish Hook Company, New Haven, Conn.,
furnished a large series of hooks manufactured on automatic machinery.
The T. J. Buell Company, Whitehall, N. Y., lent spoons, minnow
gangs, leaders, and lures for fishing.
Charles Kerrison, jr., Charleston, S. O., sent a case of hooks with
barbs shaped like the pomt of an arrow.
Edward Pitcher, Brooklyn, N. Y., furnished a large series of hooks,
squids, swivels, sinkers, and other angling appliances.
Mr. G. M. Skinner, of Ulayton, N. Y., furnished a series of his fluted
spoon baits.
Messrs. '\Velch & Graves, Natural Bridge, N. Y., forwarded a specimen of trolling apparatus cow,isting of a glass tube in which a live
minnow can be used as a lure without injury.
J. & S. Allen, Walpole, Mass., lent a series of silk and linen fishing
lines.
G. H. Mansfield & Co., Canton, Mass., provided a series of enameled
waterproof braided fishillg Imes.
A very large collection of rods, made at their several factories, were
furnished by the Montague Rod Company, of Montague City, Mass.
This series included split bamboo, lance wood, and various other styles.
Messrs. Abbey & Imbrie, New York City, lent for exhibition many
of the finest types of rods used by anglers, including the celebrated
Queen's Jubilee gold-mounted and jeweled fly rod, which was valued
at $2,000, and was accompanied by an engraved gold reel. This hand some collection also contained lines of high grade and a variety of high
class reels for salmon, tarpon, bass, and trout fishing; also fly books
and boxes and a steel tarpon gaff.
,
The Andrew B. Hendryx Company, of New Haven, Conn., lent 211
reels, representing· all grades of their workmanship, and mounted and
labeled them in handsome cases at their own expense. This exhibit
was so arranged as to show all parts of the reel from the outside, as
well as the separate pieces used in reel construction.
Mr. Charles F. Orvis, of Manchester, Vt., provided the exhibit with
four of his patent perforated reels, designed for drying the rod without
removing it from the reel. The collection of flies manufactured by Mr.
Orvis and arranged with angling scenes by Mrs. Mary Orvis Marbury,
contained 428 flies for trout, salmon, black bass, etc., and 157 photographs representing angling in nearly all parts of t]?.e United States
and Canada.
D. W. C. Farrington, Lowell, Mass., exhibite<l. a beautiful series of
flies and bugs made by himself for his own use, together with a mounted
half skin of a brook trout around which the flies were arranged.
T. W. Rudolph, Chicago, Ill., furnished his ventilated tackle box, his
minnow trap, floating minnow bucket, and floating live net, and these
were afterwards presented to the Commission for its permanent exhibit
in Washington.
F. R. 94-13
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. Bailey, Portland, Me., furnished his patent landing-net frame
wi h patent rin .
fl.gum r pre enting a modern angler was clothed and fitted out
by
. Spalding & Bros., of Chicago, with a Kosmic rod, reel, line,
net and the angl r's suit .
. D. ume, of Gold Beach, Oreg., presented for exhibition a spawning box for holding salmon when taking eggs or milt, such as he uses
on Rogue River, Oregon.
The Colorado Fish Commission, through Mr. 0. G. French, secretary
of the Colorado World's Fair Commission, lent a trout transportation
can, a spawning can, a zinc hatching tray, and a pair of nippers.
Mr. Henry W. Elliott, 317 Detroit street, Cleveland, Ohio, lent his
valuable series of water-colored paintings, illustrating the fur-seal and
other related fisheries of Bering Sea.
Permission was obtained from Harper & Bros., Scribner & Co., the
Outing Magazine Company, the Cosmopolitan Magazine Company, the
Century Magazine Company, and Frank Leslie's Publishing Monthly
Magazine Company to borrow illustrations from their respective magazines for the use of the Fish Commission exhibit.
In the preparation of the illustrations of Alaskan fisheries, Mr. Ivan
Petroft's sketches were utilized, and he also superinten_ded the construction of certain models showing native fishing methods.
Mr. Alexander Agassiz, Cambridge, Mass., furnished plans and photographs of the Zoological Laboratory at Newport, R. I., besides memoirs by himself, Garman, Hillman, De Pourtales, and Whitman.
Hon. J. J. Grinlinton, commissioner for Ceylon, presented copies of
the Handbook and Catalogue of the Ceylon Courts.
Hon. Arthur Renwick, executive commissioner for New South Wales,
furnished numerous copies of a catalogue of Australian mammals and
of a work on edible crustaceans and fishes, which were intended partly
for the library of the Commission and partly for distribution from its
office.
Acknowledgments are due to Capt. William T. Lee, of Gloucester,
Mass., and 0a,pt. William M. Ellis, for specimens of rare and curious
fishes obtained by them on La Have Bank.
Also to F. F. Dimick, Boston, Mass., for a curious :flounder, and to
Capt. Alfred Bradford, of Gloucester, for a collection of flounders
tak n with the beam trawl.
Mi s E. E. David. on, Jamaica Plains, Mas ., lent two cases of stuffed
European fi. he 11repare in accordance with the process of her father
r. David, on.
'
E.
olm .· Ea tl) rt, Me., nt a living albino lobster.
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COURTESIES RENDERED BY THE FISH COMMISSION.

On October 31, 1893, after the close of the Exposition, all of the
aquarium fishes and other animals and plants not otherwise assigned
by the Commissioner, sucb as brood fishes to be returned to the stations from which they were shipped and a small part of the marine
species for the aquarium at the office in Washington, were transferred
to Prof. S. A. Forbes for the State Laboratory of Natural History at .
Champaign, Ill. It was the intention to give this material to the South
Park commissioners, of Chicago, but after operating the establishment
for a few days these commissioners found themselves unable to maintain
it and it was turned over to Professor Forbes for the State of Illinois.
On February 21, 1894, permission was given to James R. Barrie, of
New York City, to have two photographic prints made from each
negative belonging to the U. S. Fish Commission exhibit, Mr. Barrie
desiring to use these prints in the illustration of a sumptuous work
·
on the World's Fair.
Mr. J. H. Crockwell, agent of Halligan's Illustrated World's Magazine, was given permission to make photographs of the Fish Commission
exhibit for reproduction in his magazine.
FINANCIAL STATEMENT.

The total allotment to the United States Fish Commission of the
funds appropriated by Congress for the preparation, maintenance, and
return of the Government exhibit, after deducting 5 per cent for common expenses of the board of management, was $89,205. This sum
was increased by resolution of the board in May, 1893, by granting
permission to use a further sum of $4,000, or so much thereof as might be
necessary, for carrying out the plan of the Fish Commission exhibit as formulated. by the Commission and approved by the board of management.
Of that sum, however, only $584.60 was required. The total expenses
•
of the exhibit to September 30, 1894, amounted to $89,789.60.
The various items for which the above expenditure was incurred are
as follows:
1.
2.
3.
4.
5.
6.
7.

8.
9.
10.
11.
12.
13.
14.
15.
16.

Salaries ..•.....••••......•.••.......................... $41,215.35
Travel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
3, 327. 80
Subsistence . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
6, 631.16
Office equipment..... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
5, 081. 62
Tram,portation and freight . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
3, 998. 37
Scientific inq uiry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
376. 40
Fish-culture ...................... ____ .................. 1,612.04
F ishery exhibit ____ .... ____ ........ ____ ............ ____
9,956.46
Installation and maintenance. . . . . . . . . . . . . . . . . . . . . . . . . . .
2, 537. 62
Exhibition furniture ......... __ . ... . . . . .. . .. ........... 8,042.10
General equipment ........... __ ........................
331. 23
Labels ......... __ . ________ .... ___ ... ___ . . . . . . . . . . . . . . . .
654. 10
Packing and repacking .. ____ ._......................... 1,838.13
Aquarium, equipment .............................. ____
1,877.55
Aquarium, t emporary labor ....... _.....................
595. 88
Aq_uariuu1, collection and food for :fishes...... . . . . . . . . . . .
1, 713. 79
Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

89, 789. 60
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Total . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . • . . • . . . .

41, 215. 35

The amount expend ed for subsistence may be classified as follows:
1. r ep arntorywork . . .....................................
2. Insta,lla,tion and m aintenance....... . . . . . . . . . . . . . . . . . . . . .
3. Aqua,rium .......................••...•...•.....•••......

$358.45
3, 400. 97
2, 871.74

Total . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . .

6, 631. 16

RETURN AND DISPOSITION OF THE EXHIBITS.

The extensive collection of fishery objects presented to the U. S.
Fish Commission by the Imperial Japanese Commission at the close
of the ExpositJon was deposited in the U.S. National Museum.
The large case made for the boat and vessel models of the exhibit
was also turned over to the Museum and adapted for u se in the section
of naval architecture.
.A.11 the vessel and boat models, canoes, fishing apparatus, clothing,
marine animals, :fishery products, fishery illustrations, etc., not needed
by the Commission were deposited upon their return to W ashington in
the fisheries section of the National Museum. Articles and materials
belonging to the exhibit such as could be utilized in the work of the
Commission were transferred to its central office after their return to
Washington, in accordance with the instructions of the Treasury
Department.
Respectfully submitted.
TARLE"TON H. BEAN,
Representative.

•

2.-REPORT UPON THE OPERATIONS OF THE UNITED STATES
FISH COMMISSION STEAMER ALBATROSS FOR THE YEAR
ENDING JUNE 30, 1894.
OPERATIONS FROM JULY 1, 1893, TO MAY 1, 1894.
By Commander Z. L.

TANNER,

U.S. N., Commanding.

The Albatross was in latitude 51 ° 39' N., longitude 172° 22' W., at
midnight June 30, 1893, en route from Unalaska to the Bay of WaterfaUs,
A dak Island, Aleutian Chain, where she arrived at 7.30 p. m. July 1.
We visited the bay under orders of the senior officer, commanding
the United States naval force in Bering Sea, to ascertain if it was
being used as a rendezvous by the sealing fleet. Its location on the
Pacific side of the island, remote from the usual cruising grounds of
the patrol fleet, its accessibility, ample supply of pure, fresh water from
mountain streams, and driftwood convenient]y strewn along the beaches
made it the most desirable port for that purpose west of Sand Point
(Humboldt Harbor), in the Shumagin group. There were no vessels in
the bay at the time of our arrival, but recent beach fires, trampled
grass, etc., plainly indicated the presence of visitors at no distant date.
We subsequently boarded three schooners off the coast, all bound into
tbe bay for water, and as they were among the last of the western- •
bound fleet it is highly probable that the harbor was visited by sealers
earlier in the season.
The Bay of Waterfalls takes its name from a number of mountain
streams which fall into it from the surrounding heights. It is 4 miles
wide at the entrance, and penetrates the island in a northerly direction
about 8 miles. Chapel Co¥e lies on the east side, 2 miles from the
entrance. It was examined by the officers of this vessel, and found to
afford fairly good anchorage for vessels of all classes in the outer bay in
about 20 fathoms, while the inner cove furnishes almost perfect protection to small craft, such as hunters and sealers. Water cou]d be procured
early in the season, but the streams were dry at the time of our visit.
Cataract Bight was examined also. It lies on the east side of the
bay, about 4 miles from the entrance, and affords good anchorage-the
best in the Bay of Waterfalls-in from 15 to 20 fathoms. There is quite
a large stream falling into the head of the bight, affording the most
convenient watering-place in the vicinity. Anchorage may be found
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at the head of the bay, and water procured from any of the numerous
streams. The beaches were lined with driftwood.
We remained at anchor until the morning of July 5, under bright,
clear skies and pleasant weather dur.ing the daytime, but the nights
were misty, and an impenetrable :wall of fog surrounded the island
witho11t a break, totally obscuring everything seaward.
Adak Island, like most of the Aleutian Chain, is mountainous and
wholly devoid of timber; even the stunted growth of alder and willow
found on some of the islands is lacking, at least in the region contiguous
to the Bay of Waterfalls. The valleys and foothills are covered with
a rank growth of grass and wild flowers, which extend high up the
mountain sides wherever there is a handful of soil, mosses occurring
on the barren heights.
The naturalists examined the region with the assistance of volunteers from the officers and crew, trawl-lilies were set without result, and
the seine was used wherever suitable beaches could be found, but the
waters of the bay were nearly barren of :fish, except in the immediate
vicinity of fresh-water streams, where trout were plentiful and taken
in large numbers. A few cod, chicken halibut, :flounders, and a single
Atka mackerel were caught by persistent fishing with hook and line
from the ship's rail, and large numbers of :fine trout were taken from
the streams and lakes by fly :fishermen. Land birds were extremely
scarce, particularly ptarmigan, which are so plentiful on some of the
other islands. The only apparent cause is lack of food in winter when
the ground is covered with snow, for here the fresh buds of alder and
willow which supply their wants in more favored localities are entirely
lacking. The scarcity can hardly be attributed to foxes, for there were
few, if any, on that part of the island visited by the collectors.
Remnants of a copper-fastened boat were found on the shore of a
large lake lying about 2 miles northeast of the bay.
The fog broke at intervals on the morning of July 5, and at 8.40 a. m.
we got under way and patrolled off the heads, boarding two sealers,
taking several soundings, and :finally anchoring in Chapel Cove for the
night. A ]1aul of the seine brought in a number of trout and young cod.
We were under way again at 2.30 a. m., on the 6th, and availed ourselves of the opportunity to further develop the great submarine trough
lying south of the Aleutian Chain. Commencing a line of soundings
near the entrance of the Bay of Waterfalls, it was carried in a southeasterly direction to 50° 03' N., 174° 30' W., in 2,802 fathoms, the maximum depth of 4,002 fathoms having been found in latitude 50° 28' N.,
longitude 175° 10' W. From the former position the line was extended
jn a northeasterly direction, recrossing the depres ion in 3,794 fathoms.
Two hauls of the beam-tra.wl were made in Amukta Pass on the 8th
in 2 3 and 248 fathom , re pectively, the former proving quite rich in
bran bing coral, ponges, hydroid , etc., while tbe latter wa almo t barren of life, h net being loaded with volcanic sand and gravel, very light
a1:! 1 app, r n Jy ubje t to frequent hifting from the effect of currents.
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Soundings were continued to the island of St. George, which we
passed at 10 p. m. July 9, during a southerly gale with rain, fog, and
short, chopping swell, peculiar to Bering Sea. Low speed during the
remainder of the night brought us to St. Paul at 6.38 on the morning
of the 10th. .A.landing was effected a few hours later at East Anchorage,
and Mr. C.H. Townsend went to confer with the chief Treasury agent,
Mr. J.B. Crowley, regarding a photographic survey of the seal rookeries
on St. Paul and St. ·George.
While at the Bay of Waterfalls Mr. Townsend suggested planting a
quantity of trout in the lakes of St. Paul Island, which heretofore have
been entirely without edible fish, and, with this object in view, anumber
of fine adult specimens were taken and transported to the islands, where
20 were deposited in good condition in two of the most promising lakes.
Hl;living secured the cooperation of the chief Treasury agent and
procured from him necessary instructions to his subordinates on St.
George, we steamed over to the latter island and landed Messrs. C. H.
Townsend and N. B. Miller with apparatus for the prosecution of their
photographic work and the platting of the outlines of the fur-seal
rookeries in accordance with the plan previously inaugurated by Mr.
J. Stanley-Brown.
While at St. Paul Island Mr. Adams, Treasury agent, visited the
ship and reported that a schooner had been seen off Northeast Point
on the 4th, sealing, and a brig had five boats out for seals on· the 7th.
A.s none of the patrol fleet was at the islands at the time, we proceeded to the locality mentioned, and, early on the morning-of the 12th,
boarded two whaling barks which were on a favorite cruising-ground,
north and east of St. Paul; · one of them reported a whaling schooner
cruising in the vicinity, but we did not meet her. · The east and north
shores were examined during tbe morning, but we saw no vessels.
It was arranged before leaving St. George that we should return on
the 15th to transfer Messrs. Townsend and Miller to St. Paul, hence
our operations in the meantime were prosecuted with this end in view.
A. line of soundings commencing north of St. Paul on the parallel of
57° 18' N. was carried due west to the meridian of 173° 53' W., in 150
fathoms. Beam-trawl and hand-lines were used frequently, special care
having been given to serial temperature observations. Depths varied
but little from 60 fathoms,with bottom of green mud, until,in 1720 43'W.,
specimens of branching coral were brought up, and in 173° 18' W ., rocky
bottom was first struck and carried to the next station, about 5 miles.
The 100-fathom curve was then followed in a southerly and easterly
direction, with frequent sounding, dredging, and temperature stations
to the parallel of 56° 30' N ., thence due east to the vicinity of St. George,
where we arrived at 8.40 a. m. July 14.
The results of fishing trials will be found in the report of the fishery
expert; the contents of trawl, intermediate tow net, soundings, temperatures, etc., are tabulated for the sake of brevity, and will be referred to
only incidentally in this report. Strict attention was given to the study
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of the pelagic life and aquatic habits of the fur seal in so far as it could
be done without serious interference with the work of deep-sea exploration. The numbers of seals seen, with dates, localities, etc., have been
tabulated, and are shown in roman numerals on the appended chart.
Fishing stations are indicated by a broken line (- _.... ) and dredging
stations by a horizontal line (---) drawn under soundings on the
same chart.
Messrs. Townsend and Miller came on boa.rd at 11.30 a. m. on the
. 15th, having completed the primary photographfo survey of the rook·
eries, and we were under way fifteen minutes later for St. Paul, arriving
at 5.10 p. m. The :flagship ]J!fohican anchored near us two hours later.
Arrangements having been completed, Messrs. Townsend and Miller
were landed at 3.30 p. m. July 16, with photographic apparatus and
other equipment, for the prosecution of their work on the rookeries.
Treasury .A.gent J. B. Crowley, having requested transportation t.o
St. George, we left our anchorage at 4.30 p. m. and landed him at his
destination five hours later. At daylight next morning we examined the
north and west shores of the island, in oompliance with verbal instructions of the senior officer; then started a line of investigations in a
southerly and easterly direction, intending to extend it to Cape Makashin, but a gale sprung up during the night, forcing us to discontinue
"it and make the best of our way to Unalaska, where we arrived at
5.50 p. m. July 18. Several of the Arctic whaling :fleet-transports, and
other vessels-were found at anchor in the harbor.
Our movements to this time were governed, first by patrol duty, and
later in attendance upon Mr. Townsend in his special work on the seal
islands; but subsequently we were practically free to prosecute the work
of the Fish Commission, and preparations were made accordingly.
Unexpected losses of dredging gear on the preliminary trips forced
us to the conclusion that the older portion of the steel-wire rope bad
reached its limit of usefulness, and as it would be in constant use the
remainder of the season we carefully overhauled the whole 3,600 fathoms
on the reeling engine, and finally condemned 750 fathoms, replacing
it by 1,000 fathoms of new rope. The deep-sea sounding reel having
shown signs of distress after the 4,002-fathom sounding made early in
the month, the wire was run off and a careful examination made, which
showed it to be in good order in every respect, except that the flange
of the drum opposite the friction groove was distorted by the great
pre sure of wire, giving it an irregular, wavy appearance. Fortunately, the metal was not fractured; so, after overhauling the wire, it
was replaced, and the reel continued to do good service, although it
would not be reliable in heavy work.
The plan for carrying out the explorations contemplated in the
ins ru ·tions of th Oommi ioner for the sea on of 1893 may be tated
fa a general way as follows: Taking into con ideration the probable
d lays in i lent tlle peculiar climatic condition of Bering Sea, and
the tim on urned in coaling, it wa con iclered probabl that we would
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have but 30 working days to cover the broad area under investigation,
· and the scheme finally adopted was based on the amount of work we:
could do within that limit of time.
The initial point, latitude 56° 51' 30 11 N., longitude 1700 W., lies
midway between the islands of St. Paul and St. George, and from thjs
point as a center a circle was described 450 miles in diameter, and 13
radii were drawn to the circumference, at angles of about 28°._ They
were numbered from right to left for convenience of reference, No. 1
ending in latitude 57° 46' 20 11 N., the total length of lines aggregating
about 3,700 miles.
We sailed at 5 p. m. July 25, towed the whaling bark Stamboul out
of the harbor, then steamed direct to St. George with mail for the
island, but rough weather prevented a landing, so we r~.n on to _St. Paul
and delivered it to the Mohican. · A quantity of trout, starry flounders,
and clams, brought from Unalaska to stock the waters of St. Pa.ul, were
landed and properly distributed immediately after our arrival.
Having communicated with Mr. Townsend and ascertained that his
work was progressing satisfactorily, we got under way at 10.20 a. m.
July 28, and commenced explorations in accordance with the plan before
described. Line r was first developed until its intersection with a
previous line from Cape N ewenham, and was completed on the evening
of the 29th, when we started for the eastern extremity of line rr. A gale
sprang up, however, which caused a dangerous sea and forced us to
haul off to the northward and westward until we deepened our water
and the swell became more regular. We reached the line on the morn- ·
in g of the 30th, and continued work during the day and following night
·under great difficulties and no little discomfort from a heavy, vicious
sea; ·it moderated, however, during the morning of the 31st and the
work progressed more rapidly. We reached the vicinity of St. Paul :
about noon. Mr. N. B. Miller returned on board during the afternoon,
and· took charge of the scientific department, which had been ably
conducted by Passed Assistant Surgeon T. A. Berryhill, U . S. Navy,
during the absence of the naturalists.
Leaving the anchorage at 3.40 a. m. August 1, we commenced the
development of line rn, which ran in a northerly direction; made the
island of N univak at 10 a. m. on the 2d, passing about 15 miles to the
westward of it in from 14 to 19 fathoms, and reached the northern
extremity of the line, in latitude 60° 28' N., longHude 168° 08' W., at
4.33 p. m. · Then, turning sharply to the westward, investigations were
extended toward tbe most northern station of radial line rv, which was
occupied at 6.40 a. m. August 3. It is 11 miles ENE. (mag.) from Cape
Upright, St. Matthew Island, and, the weather being clear at the time,
the headland was plainly visible; Pinnacle Rock and Hall Island could
be seen also.
Extending the line in the direction of the initial point, excellent
progress was made, the weather being exceptioually favorable; made
the high land of St. Paul at 4 p. m. August 4, and at 7.44 anchored for
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the night off the north shore of the island in 9 fathoms. We were
under way at 2.45 a. m. next morning, and commenced the development
of line v, which was completed on the 6th, in latitude 59° 54' N., longitude 174° 17' W. A marked feature of this line was the uniformity in
depth of water, 10 fathoms being the maximum variation, while for over
100 miles it did not exceed 2 _fathoms.
We reached line vr at 5 a. m. August 7, in 58° 10' N. and 176° 40' W.,
the depth having increased from 71 to 1,744 fathoms in 35 miles. No
attempt was made at dredging or trawling in such great <lepths, from
a lack of time, investigations being confined to sounding, temperature ,
and seal observations until we were within the 100-fathom curve. An
increasing breeze from the northward and westward gave us a leading
wind, with which excellent time was made between stations, but a heavy
sea interrupted our work to some extent. The line was completed abont
noon August 8, and we came to an hour later at East .Anchorage, St.
Paul, to communicate with Mr. Townsend and insure bis transportation
to St. George at the proper time for a second series of rookery views at
that place.
This matter having been satisfactorily arranged, we left the island a.t
1.15 a. m . .August 9, and commenced the development of line xm,
which ran in an easterly direction. Fog prevailed during the morning,
but commenced breaking away at 8 a. m., and it :finally proved one of
the most pleasant clays of the season. The line was developed rapidly
under favorable conditions of weather, and the last station, which lies
in latitude 56° 10' N., longitude 163° 25' W., near the northern limitsof
Slime Bank, was occupied at 9.46 a. m. August 10. The snow-covered
peaks of Pavlof and Shishaldin were seen at daylight, and a little later
Agllileen Pinnacles and Arnak Island came into view, the weather still
remaining remarkably clear.
As soon as the line was completed we started for Unalaska for coal,
but early in the afternoon the wind increased rapidly from the southwest, and the evidences of approaching bad weather were so apparent
that we ran into Shaw Bay and passed a quiet night, although it wa
blowing a strong gale at midnight, with furious squalls. This bay is
easy of approach, has no outlying dangers, water shoals gradually from
20 fathoms, and it affords good protection with winds from southwe t
to southeast. It was still blowing a fresh gale at 5.20 next morning
when we got under way, but by hugging the land we kept in comparatively mooth water until we reached the vicinity of the Nortbwe t
Cape of nimak, when the wiud died out and fog etin which lasted with
occa ional intervals until our arrival at Dutch Harbor at 5.35 p. m.
We commenced coaling at 10 a. m. Augu t 14, and :fini bed at 11.12
a. . on the 16th. Ten minute later we ca t off from the wharf, hoi ·tecl
b ct., and proce cled to sea, anxiou , if po .. ibl , to make up for a
part< t l a, t of nr un xp t 1 d tention in port. It wa. our intenti n
t r :nm worJ~ a th • nth m xtremity of radial line ~' I, n ar Oherr iug- ut wi h light wind and plea ant , eath r, we
n f: ·ki · c nd

INVESTIGATlONS OF THE STEAMER ALBATROSS.

203

anticipated a speedy and interesting trip while skirting the northern
shores of Unalaska; but off Cape Cheerful a dense fog rolled down from
the heights of Makushin and shut out everything a ship's length from
us; a breeze sprang up a few minutes later, light at first and variable
in direction, but increasing rapidly, until within a short time we were
driving into the teeth of a southwest gale-a typical illustration of the
rapid atmospheric changes experienced in Bering Sea. The conditions
were so unfavorable for the prosecution of our work that we ran into
Chernofski for the night, anchoring at 8.30.
Chernofski Bay is the most secure harbor near the western extremity
of Unalaska, if not in the whole of Bering Sea. The inner basin is perfectly landlocked, and being surrounded by low land or moderate elevations it is not subject to the much-dreaded "woollies," as the furious
mountain-bred squalls of northern regions are called. The Alba,tross
visited the harbor in August, 1890, and by careful observations with
artificial horizon determined the position of the southwest point of the
entrance to the inner basin to be in latitude 53° 23' 0G.5 11 N., longitude
167° 30' 33.8" W., the Greek church in the village bearing N. 5° 30' W.,
true, 0.64 mile. The longitude depends upon that of the point opposite
the wharf in Iliuliuk Harbor, being in 166° 31' 44.2" W., as shown on
Coast Survey chart No. 821. Information concerning the observations
a.bove mentioned will be found in my report for the :fiscal year ending
J·une 30, 1891.
.
The wind subsided during the night, and at 6.30 the following morning
we left the harbor and commenced work on line xr, making corrections
in the coast lin~ of the northeastern extremity of U mnak Island in
passing. A line of soundings was run from the latter point to Bogoslof
over the line where a reef was shown on the older charts, and which
1ooked so formidable that for many years vessels avoided the passage.
Seven hundred fathoms was the least water found, and we saw no indications of foul ground, yet a subsequent experience while passing the
volcano in a gale readily accounted for the natural belief in its existence.
We were running before a heavy, regular sea until abreast of Bogoslof,
when suddenly it lost all sembla,nce of regularity as far as the eye could
reach in the direction of Umnak, high combers running apparently in
every direction in a remarkable manner, giving the impression of breakers, and had. we not recently sounded over the region we also would
have looked with suspicion upon it and perpetuated its bad. name. The
pl1enomenon was doubtless caused by a strong current setting against
the wind.
Bogoslof Volcano was in active eruption, as usual. We made a partial examination of it in 1890, which was verified and extended during
our late visit, The latitude of the cone of Old Bogoslof was, by good
observations, sea horizon, found to be 53° 54' N.
Having developed line xr to the vicinity of St. George, we called at
that island in the afternoon of the 18th to communicate with Mr. Town-
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send, and upon his reporting the completion of the special work 1'
which he had been assigned on the islands, he was taken on board and.
resumed his duties in charge of the scientific department.
We were-, detained about an hour at St. George, then took up the
development of line VII, and carried it to its western extremity in la1i
tude 56° 21' N., longitude 176° 45' W., where the depth of water reached
· 2,049 fathoms. The station was occupied at 2.11 a. m. August 20; then
changing direction to the southward, we reached the terminus of
radial VIII at 4.21 the same day, in latitude 54° 38' N., longitude
175° 25' W., with a depth of 2,041 fathoms. We followed line VIII to
the 100-fathom curve, then took up radial IX, and developed it to latitude 53° 48' N., longitude 173° 11' W ., in 1,948 fathoms.
Indications of bad weather were unmistakable on the morning of the
22d; a, brisk breeze from the southward and eastward sprung up during
the afternoon, and at midnight it was blowing a fresh gale from E. by
S., with rapidly falling barometer. At 11.50 p . m. stopped the engines,
set fore storm staysail, and hove to with wind on port quarter. The
gale having moderated to a strong breeze, we started ahead at 7.30
a. m. August 23, and reached the outer extreme of line x at 10.25 p. m.,
in 1,027 fathoms, latitude 53° 09' N., longitude 170° 31' W. The wind
backed to the northward during the day, and at 10 p. m. was blowing
a moderate gale from northwest, with rough cross sea, yet work was
continued under low speed and at the expense of great wear and tear
until 6.30 p. m. August 24, when the line was practically completed.
Radial line xn and a considerable area about the Pribilofs still
remained unexplored, and we were anxious to finish it before going
into port, but the gale was still blowing, with no immediate prospect of
improvement, and as our fuel was nearly exhausted we concluded to
return to Unalaska and procure a fresh supply. We passed Bogoslof
at 5.45 a. m. and anchored. in Dutch Harbor at 11 a. m. The :flagship
Mohican, Ranger, Rush, and H . B. M . S. Charnpion were found in port.
At the request of Captain Ludlow I called on the chief engineer of
this vessel, A. M. Hunt, passed assistant engineer, U. S. N., for a report
on the comparative merits of the best varieties of steaming coal used
during the season, and received the following reply:
On May 31 we coaled ship at Unfon Bay with coal fresh from the Comox mines.
It was washed coal, very clean 1 and free from slack, and probably of the fin t
quality that the mines furnish. It proved very satisfactory in every respect. It ie
a little slower in igniting than the ·wellington or Nanaimo coals, and gives a good
bocly of clear :fire, with very light smoke as compared with other coast coals. Such
clinker as forms breaks away from the bars readily, and cloes not form so clo. ea
blanket as to deaden the fires by preventing the passage of air through them . The soot
formed does not adhere to the tubes 1 is granular rather tlian :flaky, and is ea. il
blown out with the steam tube sweeper. There was no difficulty in burning a man
pounds of it per quare foot of QTate surface as of auy other coal we have u ed.
Th only coals with which I am able to make a omparL on are the Welch Brymbo
coal w received at th Mare I ·land Navy-Yard fo fay, 1 931 and ,vellino-ton coal
rc•c ivell from tho ·orth Am rican ommercial ompany at Dut h Harbor durin
July and Auo-ust, 1 93. The Brymbo coal was taken from a pilo that had been
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exposed for about a year, but was in fairly good condition. The Wellington coal
was fresh from the mines and of good quality. The :figures are from data taken from
the steam log of this vessel and can not be considered as more than approximate, owing
to the difficulty of getting runs with the different coals under the same conditions.
Percentage
of ash.
Comox ......................................................................... 13½
Brymbo .......... ............................................................ .. 10!
Wellington .......................•............................................ 15

The dtstance that can be steamed at economical speed by this vessel with equal
amounts of coal is as follows: With Comox, about 6 per cent more than with Wellington and 3 per cent less than with Brymbo. From my experience with the Comox
coal I do not hesitate to pronounce it superior for our purposes to any coast coal on
the market.

Getting under way at 4.55 a. m. August 31, we examined the area
em braced between Akutan and Akun islands, commonly called Akutan
Bay, and looked into Akutan Harbor and other coves to ascertain
whether any of the small sealers had taken refuge there. The beam
trawl and hand-lines were used at several stations to determine the
character of bottom and its fauna, thinking we might possibly find
codfish or halibut. On the contrary, the bottom was composed largely
of glacial mud and almost barren of life.
Arriving off the north head of Akun at 1.50 p. m., a vessel was
reported from the masthead, standing to the southward through Unimak Pass. Gave chase, and at 3.50 boarded the American schooner
Lettitia, from Sulima River for San Francisco with a cargo of salt
salmon. As soon as the boarding officer returned, we steamed to the
southward and westward, and at 6.30 p. m. anchored in A.kun Oove for
the night.
Getting under way at 4.15 the following morning, September 1, we
took up radial line xn, the last of the series, in latitude 54° 36' N.,
longitude 165° 27' W., depth 113 fathoms, and developed it to the initial
point. A northeasterly wind sprang up soon after we reached the line,
and increased in force during the day until it became exceedingly difficult to carry on the work; yet we persevered until the evening of the
2d, an,d succeeded in covering a large portion of the unexplored ground
in the region of the Pribilofs.
When in the vicinity of Otter Island a heavy break was seen over a
reef which extends at least half a mile off its western extremity, as
shown on canceled Coast Survey chart No. 886, but not charted on
later issues. The charts of the Pribilof Islands have "breakers"
marked about 2 miles N. by E. (magnetic) from Otter Island, directly
between it and St. Paul, and while the existence of concealed dangers
in the assigned position has been generally doubted, the spot has been
given a wide berth in clear weather, and has proved the source of much
anxiety to navigators during the almost constant summer fogs. The
absence of breakers with the heavy swell then rolling in seemed to
confirm their nonexistence, but to settle the question beyond doubt we
steamed to the spot and sounded in 26 fathoms, sand and stones, then
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dragged the beam-trawl nearly half a mile in the direction of St. Pa
without changing the character of bottom or shoaling the wata
Strong currents and tide rips are not infrequent near the islands, an
under favoring conditions overfalls might occur bearing the genenl
appearance of breakers.
An anchorage was found for the night in Village Cove, St. Paul
Island.
A moderate to strong northeast wind was blowing on the morning of
September 3, the weather overcast with drizzling rain and heavy sea,
conditions most unfavorable for our work. As there was no immediat.e
prospect, of improvement, and we could not afford delay, we got under
way at 5.20 a. m., and occupied the last few stations required to complete our scheme of exploration; then, at 3.15 p. m., started for Unalaska.
The run was made under steam and sail with fresh, following wind, and
at 12.55 p. m. September 4 we arrived at Dutch Harbor.
Our season's work in Bering Sea was completed under difficulties
and at considerable expense of wear and tear. Our instructions contemplated a line of soundings and observation of. seal life between the
Pribilofs and the Commander Islands, providing it was found practicable, after the completion of the more important work in southeastern
Bering Sea; and we looked forward to it as a satisfactory winding up
of the season's exploration until the rapid succession of September
gales put a stop to further operations.
Voluminous reports relative to patrol duty were made periodically t.o
the senior officer commanding United States naval force in Bering Sea,
and incidents connected with that service llave been mentioned only
where they have a bearing on the narrative of exploration.
The general results in the several branches under investigation during the season may be summarized as follows:
Seal life.-The observation of seal life was conducted with the greatest care, but was subordinate to other duties in so far that we did not
deviate from our course or delay operations for that special purpose.
The small numbers observed may seem strange in view of the fact
that many thousands were constantly afloat; yet it is not really o,
for they have become wary since they have been hunted so persistently
by pelagic sealers. I have been told by sealers that it was the exception when large numbers were seen from the deck, and that ome of
the be t catche are made on day when there are none sighted from the
ve 1. It i a common aying that you will not see a moving seal if he
ee you fir t, and thi is largely true, although occa ionally curio ity
induce · hem to approach ave el, e pecially if h is lying to. A Jar er
numb r will be een from a ailing ve el than from a teamer moving
through the water at th
ame peed, the vibration of the propeller
ing i tin CTui h d a a gr at r distance than the wa h of the water
a ou he hull f h £ rm r.
fin
o h r game i hunted
of ther work, it
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is safe to assume that we passed in the immediate vicinity of large
numbers which were not seen, and that where we saw one there were
others near by.
Very few were seen within 10 miles of the Pribilofs, except close to
land in the vicinity of the rookeries and on the direct route between
the islands. Even there an average of only four were observed each
trip, yet many thousands are constantly traversing the region day and
night through the entire season; in fact, the waters surrounding the
islands are, of all areas in Bering Sea, the most frequently traveled by
the feeding portion of the herd.
Seals were seen in varying numbers on 11 of the 13 radii, exclusive
of those encountered near the rookeries.
On liner, 200 miles NE. by E. (mag.) of St. Paul Island.
On line rrr, 40 to 70 miles N. by E. (mag.) of St. Paul Island.
On line 1v, 25 miles N. by W. (mag.) of f-:t. Paul Island.
On line v, 40 to 200 miles NW. by W. (mag.) of St. Paul Island.
On line vr, 50 to 110 miles west (mag.) of St. Paul Island.
On line vu, 120 miles WSW. (mag.) of St. George Island.
On line vm, 140 to 200 miles SW. (mag.) of St. George Island.
On lino rx, 85 to 130 miles SSW. (mag.) of St. George Island.
On line x, 25 to 180 miles S. t E. (mag.) of St. George Island.
On line xr, 40 to 60 miles SE. by S. (mag.) of St. George Island.
On line xrrr, 12 miles north (mag.) of St. George Island.

The 100-fathom curve from the 170th to the 17 4th meridian is a
favori te feeding-ground, where scattered seals were frequently observed
from the decks of the vessel, a sure indication that it would have been
a prolific hunting-ground had we hove to and sent out boats. Next
to this region, the largest numbers were observed near the northern
extremity of radial No. v, and it soon became evident that the August
feeding-grounds were to the westward of the meridian of the Pribilof
Islands. Earlier in the season they would doubtless have been found
ju greater numbers east of that meridian, where their food, composed
largely of codfish, would still abound in the shoaler waters of eastern
Bering Sea.
Soundings.-Depths inside of the 100-fathom curve· were found to be
remarkably regular, shoaling gradually where land was approached.
Off the Kuskokwim, and thence to Nunivak, shoal water extends
farther from land than in any portion of Bering Sea, while off the
Aleutian Archipelago deep water frequently approaches very near to
the coast line.
Depths of 2,000 fathoms or more are found in central Bering Sea, the
eastern part having less than 100 fathoms. The western section is still
unexplored. The 100-fathom curve lies on the summit of a steep,
irregular bank, extending from the vicinity of the Northwest Cape of
Unimak in a WNW. (mag.) direction to the meridian of St. George,
approaching within 18 miles of the island; thence, about W. by S.
(mag.), for 140 miles to the meridian of 173° 25' W., where it turns
abruptly to NW. by N. (mag.) for 140 miles, then WSW. (mag.) along
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the southeasterly coast of Kamchatka, where an immense area over
miles in width at its eastern extremity remains unexplored.
Character of bottom.-Black sand and gravel occur on Baird an
Slime banks, in Bristol Bay; also in U nimak Pass and off the norfi
shore of U nalaslrn Island. Spots of black and gray sand occur no
of the Pribilofs, but a large proportion of the vast area within t
100-fathom curve is dominated by green mud, having usually a propo
tion of fine sand, although this is not invariably the case.
In the deeper waters, even to depths exceeding 2,000 fathoms, greea
mud occupies a prominent place, with a small percentage of fine, gray
sand, which during the season of 1890 we mistook for foraminifera.
Clay occurred once only in Bering Sea, in latitude 55° 38' N., longitude
170° 39' W., at 1,171 fathoms. Rocky bottom was found occasionally
near the 100-fathom line west of the Pribilofs.
Water Temperatures.-The surface temperature of the Pacific Ocean,
south of the Aleutian Islands, during July and August, was from 48
to 50° F., while in Unjmak and Amukta passes it was but 40°. Marked
varia,tious of temperatures have been noted in Bering Sea and com·
mented upon by navigators, some of whom have ascribed the phenomenon to mysterious agencies. It can readily be accounted for, however,
from natural causes. Inside of the 100-fathom liue the surface tem
peratures were from 44° to 46°; while at the bot.tom they ranged from
35° to 40°, and between Nunivak and St. Matthew were as low as 31.
The temperatures at the surface fell with shoaling water, approxi
mating to that of the bottom as the depths decreased, until in some
instances both were the same. A fall of 3° to 4° was noted in.
approaching the Pribilof Islands.
Outside of the 100-fathom curve, and particularly between the seal
islands and Amukta Pass, the surface temperature was about 47°, or 4
higher than inside of the curve and 3° lower than the Pacific outsid
of the pass. This condition is owing to natural causes also, as the
weight of current jg from the warmer waters of the Pacific through the
archipelago into the colder region of Bering Sea.
The mean surface temperature in the harbor of Unalaska during
July, Augu t, and the first week of September was 50°.
Serial temperatures observed showed frequent mingling of warmer
and colder waters.
Ou,rrents.-Regular tides were found in ide of the 100-fathom curv
the flood tronge t and setting to the northward, the bb running in
the opr o itc direction. They were greatly affected by wind,· and the
pro.·imity of land, and. around the Pribilof group they were particularly
·trong and rratic. Out ide of the 100-fathom curve there wa a gener, l
northerly et, li(Tht, however, and greatly affected by prevailing wiud ·.
Intermediate tow-net.-Thi, app ratus was u ed fre uently with good
re.·nlt ·
w n 25 and .;,;50 fathom .
' d.fi. h.-'l he nly kn , n c d fi ·hin 0 ·- 0 -roun 1 of c mmer ·ial v, lue
in ering , are Baird and lime bank , iu ri tol Bay. They are
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taken in other places, such as the Hospital Bank, an ummportant locality on the Kulukak ground, where fishing vessels from Baird Bank
sometimes seek shelter during northerly and northeasterly stormR; also
along the shores of the Aleutian Islands, where a sufficient quantity are
secured for local consumption. Banks have been reported in various
parts of Bering Sea, but we have no data at present that would justify
a fisherman in visiting them as a commercial venture.
A vessel can anchor anywhere inside of the 100-fathom line and by
persistent :fishing take enough to "fill the decks," to use a common
expression, where a mess for all hands l!as been caught. The same may
be done in calm, smooth weather, when the ship is lying dead in the water,
yet the locality might be worthless commercially; and, in fact, such is
the case over the greater portion of Bering Sea.
The search for cod in paying quantities would be confined to spots
where the bottom is free from mud, and a glance at the chart will show
the prescribed areas where success would be probable.
First, a stretch of 60 miles or more will be observed ESE. (mag.) of
St. George Island, in from 70 to 80 fathoms, coarse sand and gravel, and
fine dark sand near the 100-fathom curve. Another spot having favorable indicatious lies about 50 miles NE. by N. (mag.) from the island, in
40 fathoms, gra,y sand and rocky, and fine gray sand. A region of considerable area, having promising features, lies from 180 to 200 miles NE.
(mag.) of St. Paul Island in from 20 to 30 fathoms, fine gray sand and
shells. A spot about 42 miles N. by W. ~- W. (mag.) from northeast
point of St. Paul Island bas been reported as a bauk, and has favorable
indications, in about 40 fathoms, sand and gravel. There are other
places between the above spot and Nunivak where a certain degree of
success might be expected, although our examination did not develop a
particularly rich fauna.
There is also a region near the 100-fathom curve, in from 70 to DO
fathoms, fine gray sand. and rocky bottom, lying from W. by S. to SW.
by W. (mag) of St. Paul Island, which promises well, although the depth
is greater than fishermen are in the habit of resorting to in this region.
The report of the fishery expert, Mr. A. B. Alexander, gives the
experience of this vessel in fishing with hand-lines from the rail, but
in considering the results it must be remembered that the vessel was
always under way, frequently drifting rapidly before boisterous winds
and heavy seas. The duration of trials never exceeded twenty minutes,
and other work was frequently carried on when line fishing was impracticable; hence some of the most favorable localities escaped a fair trial
with book and line.
It is reasonable to suppose that the presence of cod varies with the
seasons in the shoal wa.ters of Bering Sea as in other localities, and that
they will be found in greater depths as summer approaches.
Halibut.-The Albatross has never taken halibut in any considerable
quantities in Bering Sea, and none of large size. The conditions under
F. R, 94-14
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which trial lines have been used are particularly unfavorable for the
capture of this slow-biting :fish. Trawl lines set on favorable bottom
near the 100-fathom line would be an interesting experiment, from which
good results might be exrrncted to follow.
Fish°ing trials.-lt may be asked why we did not make more extended
fishing experiments at the various stations. There are several reasons,
among them the necessity of completing the lines as quickly as practicable in that region of fogs, to prevent the vessel from drifting out of
her course, it being desirable to locate the stations as accurately as
possible as bases for future exploration. Another and vital reason was
the lack of time.
Occupation of a station.-The following details are given as an evidence of the time and labor required for the full occupation of a station:
When the vessel is under sail and steam, as often happens, the former
is clewed up, and furled, if necessary, before the station is reached.
Having arrived 011 the desired spot, a sounding is made, say, in 60
fathoms, surface and bottom temperatures being t aken; time, 3 minutes.
Serial temperatures are then observed in 5, 10, 20, 30, 40, and 50
fathoms; time, 10 minutes. As many fishing Jines as the watch on deck
can attend are put over for 15 minutes, followed by the beam-trawl
with a scope of 150 fathoms on the dredge rope; time, 6 minutes. The
trawl is then dragged 15 minutes, and hoisted aboard in 10 minutes, the
haul having occupied 31 minutes. The surface tow-net was in operation
while the trawl was on the bottom. The intermediate tow-net follows
the beam-trawl, and is lowered to 50 fathoms in about 4 minutes, towed
10 minutes, messenger sent down to close the lower net; time, 3 minutes,
and it is then hoisted on board in about 3 minutes, the haul haviug
occupied 20 minutes. Thus 1 hour and 19 minutes are required for the
full occupation of a station in 60 fathoms, under favorable conditiong,
A detention of 2 minutes would be about the average if we were simply
running a line of soundings in the same depth.
It would require 3 hours at least to set a trawl line in audition to the
operations detailed, and satisfactory trials with hand lines can only be
made from boats. Further investigations in this direction are de irable, but they should be taken up when the vessel is not required
to maintain her po ition 011 a line, and can afford to wait for favorable
weather, as she will frequently find it necessary to do fo Bering Sea.
On September 8, at Gp. m., we left Dutch Harbor under the followiug
orders from Commander Nicoll Ludlow, United States Navy, commandiug the United States naval force in Bering Sea:
You will proceed to sea a soon as ready, and so far as possible complete your work
in and about ering ea iu ·onuection with y our inv stigations, under the instructions of the nited tates ommissioner of ish and Fi heries, and your patrol
work which is carried on at the sam time. You will return t Dutch IIarbor by
tbe 10th of eptemb r, fill up with oal, and return to , 'an },ranci!:iro via itka..
, 'houl the v ath r and ther ·ircumstanc p rmit, yon will talco the route to the
north of th , nn k, n your vay t th
stwa.r<l, and keep ~i sharp lookout en
r t f r th Briti h te· mer Warlocl·, the Bri ish schooner Diana, and the American
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schooner Czarina. The latter vessel is liable to seizure for receiving cargo from the
schooner C. G. White at Caton Harbor. The other two vessels are liable to seizure-the
Warlock if found otter hunting, as it is suspected she is, or loitering in our harbors
if not in distress, as she cleared for Petropaulovski August 2 from Saud Point, and
the Diana (late Sea Lion) for escaping after seizure at Sand Point September 28,
1892. The schooner Emma, with Hansen, the rookery raider, on board, is probably in
or about the Sannak otter hunting. She was enrolled at Juneau and licensed for
coasting trade only, and if hunting is being run without proper clearance.

This order is inserted to show that while we were accorded every
pr~ticable facility for the prosecution of our special work, it did not
relieve us from patrol and other duties required of the vessel.:3 composing the Bering Sea fleet.
The navigation of Bering Sea is complicated during the summer
season by almost constant fogs. It is difficult at all times in the vicinity
of land, from lack of soundings and accurate surveys, and it has been
our custom to do what we could for the improvement of charts by taking soundings, correcting coast lines, and giving reliable astronomical
positions when it could be done without materially intRrfering with our
legitimate work. Great difficulty has frequently been experienced in
making Unalaska in thick weather in the absence of soundings, and
we have from time to time run lines from the 100-fathom curve to Unalaska Bay, which were supplemented after our departure from Unalaska
by a line from Priest Rock, off Kalekhta Point, to the north head of
Akutan, and thence to Akun, the route usually followed by steamers
between U nimak Pass and Unalaska. These soundings, with others we
have made in the vicinity of the Fox Islands, will, when plotted on
a chart of large scale, greatly assist the navigator, inasmuch as it will
make the lead available.
We anchored in the south arm of Akun Cove at 1.27 p. m. September 8, for the double purpose of giving the naturalists an opportunity
of exploring the region and to make an early start next morning for
the inner passage to the eastward. Akun Cove affords convenient and
safe anchorage with all winds except from SE. to NE. It has three
arms, two of which, the middle and southern, have been surveyed. It
has no permanent settlement, but during the fishing season temporary
camps are formed by natives who resort to the place for the purpose of
taking salmon. The fishing was closed during the season of 1893, however, from natural causes.
At the head of the cove, and separated from it by a narrow shingle
beach, lies a beautiful lake of considerable size, which usually finds an
outlet to the sea through a small creek; but the storms of the previous
winter threw up stones and gravel until the mouth was completely
blocked, thus effectually excluding the fish from their usual spawning
grounds. Yet thousands of fine red salmon were seen patrolling the
shores, vainly searching for an entrance to the lake, and the beach was
lined with the carcasses of the many victims to the vital instinct of
reproduction. Wheu the tide was low, fresh water from the lake percolated through the obstruction at the mouth of the creek, forming a
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small rivulet up which spirited dashes were frequently made by the
more vigorous ma1es, uutil, becoming exhausted, they rolled and floundered back into the waters of the bay.
At 1 o'clock next morning, September 9, we left our snug anchorage
in a drizzling r9,in and fog, but it lighted up at intervals, giving us
momentary sight of islands and headlands by which the course was
checked, and during the forenoon occasional views of the snow-covered
heights of Unimak ·were obtained.
At 5.10 a. m. Seal Cape, or Cape Khituk of the older charts, was
abeam about 1½ miles distant, and, the fog having partially lifted, we
coulct see the graceful slopes of Progromnia sweeping down from the
lower snow line to the shores. The cape is a vertical rocky cliff 150 feet
high, with grassy slopes on either hand, through which flow numerous
mountain streams that finally fall into the sea from cascades, or over
small shingle beaches; about a mile to the eastward rises a steep hill,
500 feet in height, with its sides extending to the water's edge.
rrhe charts show an island off Seal Cape, but it does not exist. The
cape itself seems to be detached when seen from a distance, but a nearer
view shows it to be connected with the main island. Promontory Cape
has a small off-lying rocky is1et., and the error may have occurred from
the latter cape being mistaken for the former.
The snow-covered peak of Shishaldin, 9,000 feet in height, is beautifully symmetrical when seen in a northerly direction, and while it
was obscured most of the morning, we were able to get a good_ bearing of the summit, which seemed to verify the position assigned it on
the older charts, where it was placed in latitude 54° 45' N., longitude
163° 59' W. Two elevations rising above the snow line lie to the eastward of Shishaldin; the first is exceedingly rugged in outline, and has
a doable peak which is approximately in latitu<le 54° 45' 30" N., longitude 163° 44' W.; the second peak, having a dome-shaped summit, is
in 54° 45' 30" N. and 1530 34' W. The relative positions were determined by cross bearings and a run of 15 miles, based on Cape Lazaref,
being in la,titude 54P 34:' N. and longitude 1530 34' W. The elevated
region west of Shishaldin was enveloped in clouds and fog.
Cape Lazaref is a bold rocky point, or, rather, three rocky points, all
lying within a mile and a half, with small sand beaches intervening,
and has a rocky ledge partly above water extending off in a southeast
direction about a mile.
Cape Pankof ha tbree rugg d rocky points, and a reef partially
above water extend a.bout a uarter of a mile E. by S. from the middle
one.
< ving pa
eel the latter ca1>e, w laid a cour e for Umga Island,
int ndin<r t v rify its 1>0:ition y the run and b aring but l>efore
r < ·hin r it h fog , h t own au l w aw no hing mor~ until next
rn111°· h ·i11g , n ·h r < £ r the night to th we tward of Deer Island.
· r ,b 1
mil from m r, .vh nit wa , hut ou and < w di i ·tly h· t
t one 1.· 1au m.
· t a of· two, as shown
'
on some
,,;J
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charts; it was about 150 feet in height. The summit was in line with
Cape Pankof at NE. by N. (mag.), as shown on United States Fish Commission charts and on Coast Survey chart No. 8800.
It is to be regretted that we were unable to examine the region more
thoroughly, for the various charts show greater discrepancies than in
any other locality on the Pacific side of the peninsula.
The fog partially lifted at daylight next morning, and at 5.35 we got
under way and steamed to the eastward through the channel between
North Cape and Deer Island. The Rush being observed at anchor near
tlie head of King Cove, we steamed in and boarded lier to ascertain if
we could be of assistance; also to get the latest information concerning
the vessels supposed to be still out sea-otter hunting. The commanding officer r eported all well and tbat the last otter hunter had left the
Sannaks. Having obtained the desired intelligence, we left the commodious and convenient bay without anchoring, and at 8.35 a. m. came
to in Bailey Harbor, where the naturalists spent the day in exploring
the region with fairly good results.
Bailey Harbor has an inner and an outer bay, divided by a broad
shingle spit, extending from the western shore nearly two-thirds across.
The ouly directions required to enter the outer harbor are to favor the
eastern shore in order to give the flats on the opposite side a wiue bertli,
as they cover at high water. The inner bay is entirely landlocked, and
affords a secure harbor in from 5 to 8 fathoms near its center. To enter,
favor the east side as before, and take a mid-channel course through
the narrow passage, carrying about 9 fathoms. In the absence of surveys, it; would be prudent to anchor off the inner side of the shingle
spit. The liead of the bay and western shore are lined with huge
bowlders.
Leaving Bailey Harbor at 4.42 p. m. the same day (September 10),
we anchored at G.05 off Belkofsky, a village having a population of 160,
and, nex:t to Unalaska, the largest native settlement west of Kadiak.
Its principal industry is sea-otter hunting. We called to learn from
Captain Lenard himself the particulars concerning the rock bearing his
name, which is shown on the charts to the southward of the Sannaks,
in about latitude 54° N. We did not meet him, however, as he had
removed to another locality.
Belkofsky Bay is open from SW. to SE., and is not safe with strong
winds between those points. The best anchorage for a stranger is in
JO fathoms, with the church bearing WNW. (mag.). It is claimed by
some that better holding-ground may be found farther to the eastward,
which maybe true. 'rhe western part of the bay is strewn with bowlders, which endanger a vessel's ground tackle and should be avoided.
A reef, partially bare at low water, extends from the Inner Iliasik to
the mainland, and rising from it, about 60 yards from the latter shore,
is a pinnacle rock, which is conspicuous. The only break in the reef
occurs just outside of this rock, where there is a narrow channel having
2 fathoms at high water. It is used only by the smallest class of vessels.
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We were detained by fog until 7 o'clock on the morning of the 11 t;b,
when a strong southeasterly wind drove it away sufficiently to allo-w- us
to proceed. Passing between Inner and Outer Iliasik islands, -vve
favored the latter to avoid a reef that makes out about 100 yards from.
the former, then took a mid-channel course between Goloi and the
mainland. The north end of Goloi Island and Moss Cape terminate in
low shingle points, and the northern extremity of Dolgoi in a series of'
wedge-shaped bluffs, having their vertical thick ends outward.
Seal Cape, which forms the east side of Coal Bay, terminates in a :fla-ttopped mound about 100 feet high, with low land between it and the
mainland. A conical rock opened out from the cape at about WS VV.
(mag.), and this was the only rock we observed disconnected from the
shore line.
The shores of Beaver Bay were partially obscured by mist, but high
land was observed to extend from the eastern extremity of Seal Cape to
the vicinity of the entrance to Otter Bay, and thence to within 4 or 5
miles of Cape Aliaksin.
There were no apparent outlying dangers in Unga Strait, and the
chart was found to be unusually accurate, cross bearings of principal
points plotting within reasonable limits.
At 3 p. m. we anchored in a cove on the west side of Portage Bay,
which we have called "Albatross Anchorage." The naturalists and
partie of volunteer collectors went out immediately after our arrival,
and continued their explorations until the moment of departure.
Albatross Anchorage is a small cove lying on the west side of Portage Bay, near its head, between Three Finger Point and Peninsula
Bluff. We anchored between the above points, where we were protected from the swell caused by a heavy southerly wind, and riding to
a lono- scope of chain we found ample swinging room with 3~ fathom
at low water. Sma11 vessels may go farther in and secure better protection by keeping well over on the southern side to avoid a ledge which
uncovers at half tide. Large vessels would anchor in the open bay to
the eastward of Three Finger Point or Peninsula Bluff. To euter
Portage Bay take a mid-channel course. A spit making out about 300
yards from Reef Point was the only outlying danger observed.
A reconnoissance of Albatross Anchorage and adjacent portion of
Portage Bay was made by the officers of this vessel. The po ition
of the north extremit,y of Three Finger Point, by ob ervation with
artificial horizon, was found to be latitude 53° 34' 40" N., lon°·itude
160° 38' 16" W., H. W. F. & C., 0 11 13m, approximate; rise and fall
about 8 feet. The names of points correspond with tho e of our chart
of the anchorage.
Getting under way at 1.50 p. m., September 12, we teamed through
Gorman Straits, and thence for the south coast of Kadiak.
The existence of Scotland Rock in the po ition a igned it on the
chart has been questioned and while we can not confirm its exi tence
'
.
or location with certainty, we saw a small conical rock about 10 feet Ill
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height, a little open of the west tangent of Karpa Island when the
latter bore NW. i· N. (mag.) 11 miles distant.
The Semidi Islands were sighted at daylight on the morning of September 13, and half an hour later Chirikof became visible. .The accuracy
of the delineation of this island on the charts has been doubted by so
many navigators that we took the opportunity to verify it by steaming
along its south and east shores and taking angles on prominent points
until we satisfied ourselves that it was laid down practically correct.
The diverse opinions regarding the platting of this island may be
accounted for from the fact that passing vessels lay a course to clear
its southern extremity, which is high, and this carries them so far from
the long, low northern extension that they do not see it even in clear
weather.
The Trinity Islands were sighted at 3 p. m., and at 8 a. m. the following morning, September 14, we took a departure from U gak Island and
steamed offshore to intersect a rhumb line from Cape Greville to Cape
Edgecum be, for the purpose of running a line of soundings between
those points, this course having been decided upon after a conference
with Captain Ludlow and at his request, which was based upon the
following experience of the U. S. S. Mohican while en route from Sitka
to Kadiak:
At meridian, June 21, 1893, she was in latitude 57° 16' N., longitude
143° 11' W., with clear, pleasant weather, and after running 10.4 miles
WSW.½ W. (mag.) was found to be in discolored water, with quantities
of seaweed and floating kelp; and although 160 miles from the coast,
appearances were so suspicious that they commenced sounding, but
fou11d no bottom at 100 fathoms. Similar reports have been made of
discolored water, drifting kelp, etc., in various localities of the Gulf of
Alaska by sealers, w balers, and others, casting suspicion over the region,
which could be removed only by sounding; and as the Albatross was
the only vessel in the fleet having the necessary appliances, the senior
officer considered it advisable for us to make the examination.
The first sounding of the series was made at 5.55 p. m., September 14,
in 838 fathoms, rocky bottom, latitude 57° 24' N., longitude 149° 33' W.,
and the maximum deptlJ, 2,741 fathoms, was found in latitude 57° 14' N.,
longitude 148° 06' W., in the great submarine depression lying south of
the Aleutian Chain and the Peninsula of Alaska. A depth of 2,099
fathoms was found in 57° 20' N., 143° 26' W., where the Mohican
encountered discolored water. The line developed a great basin with no
indir.ations of shoaling water except at the terminals.
In reporting the operations of the Albatross it is the intention to confine ourselves generally to a simple statement of facts; yet it may not
be out of place in this instance to call attention to similar phenomena
in other seas as a possible explanation of the appearance of discolored
water in various parts of the Gulf of Alaska.
On the Atlantic and Gulf coasts of the United States patches of
discolored water have frequently been encountered many miles at sea
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off the mouths of the great rivers. Discolored water and soundings of
52, 64, and 66 fathoms were reported between 5° 00' N. and 50 12' N.
and longitude 46° 43' W. off the Amazon River, yet a cast of the lea<l.
in 5° 01' N., 46° 44' 'lV., developed a depth of 1,876 fathoms. Iu the
China Sea, off the great rivers, patches of discolored water are of frequent occurrence, and I have a vivid recollection of the anxiety their
unexpected appearance caused me during my early cruising in those
waters.
The Gulf of Alaska receives the drainage of the greatest glacial
system in the United States, if not in the world; its waters reach the
sea icy cold and ladened with mud, heavier than the warmer waters of
the gulf, hence they find their way seaward in the great system of
ocean circulation as submarine currents, until by gradual precipitation
of glacial mud and increase of temperature the relative specific gravity is
reversed and they appear on the surface in patches of discolored water.
Strong westerly winds and rough seas were encountered on the 15th,
which interfered somewhat with the work of sounding, but moderate
to smooth weather followed until our arrival in Sitka at 1.30 p. m.
September 17. Leaving Sitka at 2.30 p. rn. September 18, we entered
Goletas Channel at 2.30 a. m. on the 21st, after a smooth aud uneventful run; reached Seymour Narrows at 5.30 p. m., two hours after high
water, and encountered an adverse current of about 9 knots per hour,
with the swirls and whirlpools incident to the narrow and intricate
pass. Its full strength was not felt uutil we reached the southern
entrance, and being under one boiler and not particularly good :fire
we were barely able to hold our own for the few minutes required to
raise sufficient steam to send us through. We anchored for the night
near Oyster Bay, reached Union Bay at 9.30 the following morning,
took on board 145 tons of Comox coal, and at 8.35 a. m. September 23
left for Port Townsend, arriving at 12.54 a. m. on the 24th.
We were detained at the latter port until 8.36 a. m. on the 26th,
when we left for San Francisco, arriving at 12.15 a. m. September 30,
and at Mare I land at 2.15 p. m.
Ensign Houston Eldre<lgc, United States Navy, reported for duty
October 17; Ensign E. A . .Anderson, United States Navy, wa detached
on the 19th, and Ensign H.B. Wilson, United States Navy, on the 20th.
Pas ed As istant Surgeon E. S. Bogert, jr., United States Navy, wa '
ordered to take charge of the medical department of thi ves el, in
addition to hi duties on boal'd the Boston, on October 30, and ha iug
be n finally detached from that vessel, he re1 orted for duty November 4 r lieving Pa sed A i tant Surge n T. A. Berryhill, United
tate Navy, who wa detaclled October 31. Pas ed As i tant Encrineer A. M. Hunt, United States Navy, was detached on the th, Pa ed
.A si tant En ineer Howard Gage, U11ited State
avy, being order d
to take charge of the engineer' department in addition to his dutie
on board the U.S. S. ]fonterey, to which ve sel he was attached.
1
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We are greatly indebted to Mr. Hunt for intelligent and faithful
service during the time he was attached to the Albcitross. Re superintended the installation of new boilers, the general and thorough overhauling of machinery, and designed new propellers·, which have given
great satisfaction. He took an active interest in the work of the
vessel, and was always ready to forward it in every possible way.
W.R. Rush, lieutenant junior grade, reported for duty November 6,
and on the same day Mr . .A.. B. Alexander was ordered to special duty
in connection with statistical investigations concerning the acclimated
fishes of the Pacific Coast~
I was sent to the United States naval hospital at Mare Island on
November 10 for treatment, having been taken with grippe October 17;
I :finally returned to the vessel December 9.
Ensign Philip Williams, United States Navy, reported for duty
November 15, and on the following day Ensign 0. F. Hughes, United
States Navy, was detached.
Lieut. W.R. Hush, United States Navy, was detached December 15.
Passed Assistant Engineer Howard Gage, United States Navy,
reported for duty in charge of the machinery on the 23d, having been
detached from the Monterey.
The vessel was ready for se,,c1, on December 31, and sailed for San
Diego January 2, 18!14, arriving on the evening of the 4th, after a
boisterous trip.
About the 1st of March, 1894, numerous articles appeared in the
newspapers concerning an unprecedented destruction of fish life along
the southern California coast, and particularly in the vicinity of Santa
Monica and Redondo Beach. Thinking the matter worthy of attention,
I dir8ctecl Mr. N . B. Miller to take passage on board the steamship Santci
Rosa on March 3, prepared to make an exhaustive investigation and preserve a sufficient number of specimens for future examiirntion. He
returned on the 6th and submitted the following report:
On t he 25th of February an article appeared in the San Francisco Exaniinei·,
stating that all sorts of rumors were afloat to account for the great numbers of dead
fi sh that had been coming ashore during the previous week, and that the line of :fish
extended from Santa Barbara to San Diego.
J commenced au investigation by going on board the different vessels as they
arrived at this port from either the north or south. The schooner Jessie D. arrived on
February 28 from Cerros I sland. Captain Hardwick reported that between Point
San Tomas and San Diego he passed through large numbers of fish swimming near
the surface, and apparently going south; the greatest numbers of fish were seen at
night, and he was u nable to recognize any but barracuda; he thinks, however, there
were other fish among them. The schooner Excel11ior arrived the same day from San
Pedro, and reported that no deacl fish were to be seen on the surface of the water
between that port and San Diego, but great numbers were observed on the beaches at
Santa Monica, Redondo, and Newport. Captain Alexander, of the steamer Santa
Rosa, reported the same facts, and suggested Redondo as the best place to make an
investigation. The :fishermen of San Diego have found no dead fish either at Point
Loma or on the beach in False Bay.
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In obedience to your order of March 3, I took passage on the steamer Santa Rosa
the same day, arriving in Redondo Sunday morning, March 4. I commenced as soon
as possible to get at the facts by personal observation, and obtained also the ideas of
fishermen as to the cause of the destruction of such great numbers of fish. Some of the
fishermen at first thought that giant powder had been used, as there had been heard
a number of loud explosions offshore a short time before the dead fish were seen on
the surface; others claimed to have seen the water spout up into the air. After an
investigation it was found that none of the fishermen were out at the time, as the
water was then too rough for fishing with safety.
The first appearance of these fish was on the 24th of Febrnary, and for the first
two or three days very few were seen, but on the 28th thousands of fish appeared on
the surface of the water, both dead and alive; the live ones appeared to be unable
to keep below the surface, or were trying to avoid deep water; those that got too
near the shore in shallow water were thrown upon the beach. Most of the dead ones
·were carried out to sea by currents, and were probably eaten by gulls1 as not a gull
has been seen along the shore since the first fish made their appearance.
I examined the beach for several miles at Redondo, antl found barracuda1 flatfish,
sardines, whitefish 1 red rockfish 1 anchovies 1 sea bass 1 and yellow-fins; the most
numerous of the large :fish were barracuda and flatfish. In the distance of half a
mile I counted 168 :flat.fish and 225 barracuda, and in the same distance were a
thousand or more sardines and other small species. I secured a number of specimens
of sardines, anchovies1 and red rockfish alive as they were thrown upon the beach
by the surf. At this date, March 4, very few fish of any kind were to be seen on the
surface, and no dead ones. I also succeeded in getting some fine specimens of barracnda and flatfish alive.
I examined Yery carefully a large number of fish, both living and dead; in every
case the stomach of the fish was empty, and those that were thrown upon the beach
deacl had their gall bladders ruptured. The gills of the live ones were natural in
color, but had patches of yellow slime attached to them which bad a strong orlor of
petroleum. These fish are being used for food on the steamers and at the hotels, and
also shipped to Los Angeles for the market, but no bad effects have as yet been
reported from eating th em.
Of course, such an unusual occurrence caused great excitement among the fishermen. Mr. E . P. Maxey, of Redondo, states that he was born on the coast of southern
California and has been a fisherman most of his life, and that nothing of the kind has
ever happened before.
It is an established fact that there are oil springs all along tho southern California
coa t, in from 2 to 700 feet of water, and from 1 to 10 miles from shore; and, a new
springs have occurred in localities where they have never 1,efore been seen, and at
the same time that the fi ·h first appeared on the surface, the only explanation probable is that ome sei mic di turbance has taken place in tbe ocean not far from the
mainland which has caused new sprin rrs to burst forth, tbrov,,ing out an unu ual
amount of oil and gas, and that one or mor of these springs have app ared on the
bank or f: eding grounds of the fi , h. The fish in the immediate neighborhood of
these ·prings were probably killed by the xplosiou ; tho e farther away were
doubtle s tunned or affected by the e ca.ping oil and ga , which cau eel th m to
come to the surface, and from the eIB cts of which it took them several day to
rer•oy r.
On far h 5 I visited anta foni a, 1 ut found v ry few fi hon the beach and none
floatiuc-r on th nrfa e.
n th return trip to , an ieo-o I kept a carE>ful 1 okout
f: r floating fi h, but saw non .
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were brought into requisition, followed finally by a boat beam trawl
which was devised for and first used on this work. The results of the
investigation will be found ·in the records submitted by Mr. Miller,
copies of which are hereto appended.
The boat beam trawl was found so eminently successful that it seems
to Le worthy of special notice. It may he described as follows (see
Pl. I):
Beam: Iron pipe; length, 3 feet 6 inches; diameter, outside, 1t inches.
Runners: Size of iron, 1-½ by t inch, flat bar; length, 2 feet 7 inches; h eight, 1
foot 1 inch.
Net: Length, 7 feet; mesh, 2 inches; jacket, ½-inch mesh; jacket length, 2t feet.

The bridles, of 9-thread manila, were seized to the front of runner
with three turns of seine twine and the ends lashed in with the tail
lashing, the intention beiug that the bridle stops shall part in case of
fouling the bottom and allow the net to come up tail first.
We left the harbor of San Diego at 4 p. m., March 27, and reached
Mare Island at 10.50 a. m. on the 30th, after a smooth, foggy trip. The
Albatross was docked from March 31 to April 5. Messrs. 0. H. Townsend and A. B. Alexander left for the Puget Sound region by ra,il on
the 8th, to prosecute Fh;h Commission work in advance of the arrival
of the Albatross.
On .April 11, by direction of the Commissioner of Fish and Fisheries, I
reported by telegram to the Secretary of the Navy for assignment to duty
in connection with patrol service in Bering Sea during the approaching
season, and on the 13th I received instructions from the latter to proceed with the Albatross, when Teady for service, to Port Townsend,
Wash., and there to report to Commander Clark, U. S. N., in command
of the Bering Sea squadron. Leaving Mare Island navy-yard on the
14th, Port Townsend was reached on the 19th.
Ensign W.R. Shoemaker, U.S. N., reported for duty on the 29th,
and Lieut. Commander F. J. Drake, U. S. N., detailed as my relief,
visited the ship.
On April 30, with the permission of the senior officer, got under way
at 9 a. m. and steamed out into the Straits of Fuca for the purpose
of showing to Lieut. Commander Drake the various apparatus and
methods employed in the process of submarine exploration . Returning,
we anchored in Port Townseud again at 5 p. m.
At 1 p. m., May 1, I was relieved of the command of the Albatro8s by
Lieut. Commander F. J. Drake, U. ·S. N., who assumed command. I
signed the log book, and took receipts from Captain Drake for the vessel's outfit, stores, and equipment, forwarding the latter at once to the
Fish Commission. I left the ship at 6 p. m. en route for my home.
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OPERATIONS FROM MAY 1 TO JUNE 30, 1894.
· By Lieutenant-Commander F. J.

DRAKE,

U. S. N., Commanding.

On April 19, 1894, while on duty at the navy-yard, Norfolk, Ya., I
received orders from the Secretary of the Navy to proceed to Port Townsend, Wash., and take command of the United States Fish Commission
steamer Albatross, relieving Commander Z. L. Tanner, United States
Navy.
I reported to the Commissioner of Fish and Fisheries at Washington,
D. C., on the 21st of April, left Washington on the 22d for Port Townsend, and arrived on the 28th, when I reported on board the U . S. S.
Mohican to Commander 0. E. Clark, United States Navy, commander
in chief of the United States naval force in Bering Sea.
On Tuesday, May 1, at 1 p. m., a thorough inspection of the vessel
was made by Commander Tanner and myself, previous to the transfer
of command. All hauds were then mustered aft. The usual reading of
orders being concluded, Commander Z. L. Tanner turned over the ship
and her crew to Lieut. Commander F. J. Drake, who assumed command.
The Albatross being reported ready for sea, received instructions the
same evening, May 1, to hold in readiness to proceed to Unalaska as the
pioneer ship of the Bering Sea fleet.
On the 3d I sent on board the Mohican, flagship of the Bering Sea
squadron, eleven blue prints of the chart of the eastern portion of
Bering Sea, showing the work of the Albatross in that region. The
blue prints were accompanied by a letter of instructions, giving information for additional safety in navigating those waters; this letter wa
also-and primarily-a request that the commander in chief issue order~
to t,he commanding officers of the several vessels of the squadron relative to ob ervation · with regard to fur-seal life which might be made
by them while engaged in patrol duty, besides furnishing each ves el
with one of the blue prints. It was further requested that alJ data "o
collected be turned in to the commander in chief at the eud of the seaon, to be co11ate<l 011 boa.rd the Albatross as a part of tlle information
sought on that subject for the Fish Commi sion .
On :May 5 with tile permi ion of the ·ommander in chief, 0 ·ot under
way at 1 .45 a. m. c nd stoocl out of Port 'I1own , end to con y l\Ie sr .
Town . end and Alexander to Stuart, '\Yaldron, and Lu ia i lan l iu
ord r that tbe miO'ht obtain certain information from the fi h rmen
of hat reg-ion relative to the water a,dja eut to the int rnational
bonu lary line.
.At R id Harbor ~ tuart I land but little indn ry i11 fi. bing wa
found .·<'ep fi r I rn mark t.
. ininff pnrt ' in ·bar()' of r. 1 Xander made a haul a tbe b ad f the haruor witll fair re ult . The

INVESTIGATIONS OF THE STEAMER ALBATROSS.

221 .

fishermen say that a very good trade is carried on in salmon during
July and August, when they pass nu Haro Strait to the westward of
San J nan Island.
At Waldron Island Messrs. Townsend and A lexander visited the
fishing hamlets on both sides of Sandy Poiri.t, on the west encl of
the island, half a dozen fishermen being interrogated. Two hauls of
the seine on the beach at Cowlitz Bay and fishing trials with hand lines
resulted but indifferently. Lay at anchor for the · night in Cowlitz
Bay, Waldron Island, and at daybreak on the 6th steamed over to Lucia
Island, arriving at 7.40 a. m. Here some valuable information was
obtained and photographs seeured of types of :fishing vessels and boats.
Seining and :fishing parties were sent out, and a rich and varied co11ection was obtained. Returning, we left Lucia Island at 11.20 for Port
Townsend, where we arrived at 6 the same afternoon.
On the 10th Messrs. Townsend and Alexander left the ship to continue
their work in Puget Sound and among the boundary islands.
May 1G final orders for sailing were received. Next morning at early
daylight the entire fleet got under way, the Yor ktown, Adams, Alert,
and Corwin going out by way of the Straits of Fuca to their respective
patrol stations. The Albatross followed the :flagship Mohican through
Haro Straits, Active Pass, and Strait of Georgia to Tribune Bay (south
side of Hornby Island, Bri~ish Columbia), where we anchoreu_ for the
night, having made a run of 129 miles from Port Townsend.
At 9 a. m. on the 18th got under wav with the llfohican, and stood up
the Strait of Georgia and through -Discovery· Passage for Seymour
Narrows, which we passed through at 6 p. m. at high-water slack.
Oontinued on up Johnstone Strait to Alert Bay, Cormorant Island,
whe~e we anchored at 2 o'clock the next morning. Captain Lennan,
who had been sent on board the flagship at Port Townsend to act as
their pilot durrng the run up the inside passage, returned on board
shortly after anchoring.
We were under way again at 4.10 a. m. May 19, aud stood out
through Goletas Channel and Queen Charlotte Sound to sea, the11ce
shaping course for Unalaska in obedience to sealed orders to '' proceed
there with all dispatch, coal, and sail for Attu Island for the purpose of
landing Lieutenant Jacobs, U. S. R. lVI., and his assistant, then to
return to Unalaska; on the way back, however,. to endeavor to be off
the principal passages between the western groups of islands during
the daytime, if possible, so as to intercept any sealers which may come
from the westward ,with the intention of entering Bering Sea."
May 20 proved to be a pleasant day, with moderate long swell from
the southwest and light head winds. A succession of thick fog8 were
encountered until the forenoon of the 25th, when the barometer fell
rapidly and it came on to blow a gale from the 11ortheast. At 7 p. m.,
having arrived off Unimak Pass, the weather being thick and the
horizon so obscured that objects could not be distinguished over a
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quarter of a mile, hove to for the night. At 4 a. m. May 26 filled away
under steam and sail on course for Unimak Pass and arrived at Dutch
Barbor at 2.24 p. m. the same day.
The season was very backward at Unalaska, signs of approaching
spring not then having made their appearance. The snow line was
but little above the water's edge, and no grass was visible. During
our stay in port it snowed part of the time each day. The anglers who
tried the streams for trout reported that they had not yet commenced
to bite.
Left Dutch Harbor the morning of May 31, with overcast sky and
peaks of mountains enveloped in clouds. Shaped course for Attu
Island, with vessel under full steam power. During the passage over
the weather was pleasant, with occasional passing showers. .A smooth
sea with light westerly swell favored a quick passage, which was made
without delay in 78 hours, arriving in Chichagof Harbor on June 4.
Lieutenant Jacobs was landed the same day.
Hun.ting, seining, and collecting parties were dispatched on shore to
gather such specimens as would best illustrate the commercial value
of this island. .As far as any trade is concerned, the few inhabitants of
the village at the head of Chichagof Harbor, numbering 23 men, 48
women, and about 30 children, have apparently relapsed into a state of
apathy from which only the advent of the company's steamer with supplies or the arrival of a vessel like the Albatross will arouse them.
Game of any description is scarce at this season of the year, and only
a few minor fox skins and straw baskets were offered in trade for plug
tobacco, which evidently was in great demand. Seven frame houses,
a thatched church built from driftwood, and a dozen or more mud huts
constitute the village. I found that for three mouths-March, April,
and fay-these people had been subsisting on fish, all other provisions
having been consumed. In consequence of their dilapidated condition
and want of neces ary supplies, I had issued from the paymaster
department, 10 pounds of tea, 50 pounds of sugar, and 105 pounds of
sea biscuit, which was served out in equal shares to each family.
Tbese article I deemed sufficient to sustain them until the arrival of
the Alaska Commercial Company's supply steamer, which was not
e.. pected for ome time.
Three haul· of the seine on the beach near one of the fre b-water
tream on the south side of the bay yielded 300 salmon, 500 :flounder ,
and 100 rock trout with other minor pecies. Several Atka mackerel
w re caught from the hip's . ide. The natives here r port that co I
bank, e.-i t off th entrance to this harbor, where they make good
at he in 5 t 60 fathom wi h and and broken- h 11 bottom.
Atka mack rel are, L·o c, ught in bore on th , outh side of the barb r
ntrance iu 20 o 3 f, thorn,', ro •ky 1 ottom, and c1o. e t the l dcr of
utl in °· i ·1 t whi h form c barrier to the approach to the hore in
bi lo ·ali ·.
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Tuesday mornmg, the 5th of June, got under way and steamed over
to Agattu Island, about 30 miles SSE. (mag.) from Attu, to an entirely
new field of investigation. Stood in and anchored in a broad, open
bay on the eastern end of the island in 16 fathoms, sand and gravel.
Sent seining, hunting, and fishing parties ashore in charge of Messrs.
Townsend and Miller, and made fishing trials over the side, catching
many cod and a few mackerel.
Little hydrographic work has been done around this island and, from
the soundings taken when running in, this end appears to have a gradually sloping platform extending off 6 miles or more, which I should
have developed, instead of making a reconnaissance, which was done
by the officers on the afternoon of the 5th, had time permitted. At
6 miles it shows an average depth of 35 fathoms, gray sand and broken
shells, which may extend well to the eastward and be a future field of
examination. I have named this place McDonald Bay, in honor of the
United States Commissioner of Fish and Fisheries.
On the morning of the 6th sent seining and fishing parties on shore
with Mr. Townsend; weather thick, and blowing fresh from the southward. Ran a line of soundings out 6 miles over the platform to the
eastward of Agattu; found the bottom irregular and studded with rocky
patches, changing the soundings abruptly 8 to 10 fathoms. Therefore
I deferred dredging in consequence of the probable loss of any apparatus sent to the bottom, and accordingly shaped a course due east
(mag.) for the island of Kiska, on the Bering Sea side of this chaiu of
islands. The conditions of weather were such as to make it impossible,
with our limited time, to investigate more fully the ban ks to the east ward of Attu. This will have to remain for future work. The seining
and fishing parties sent out at Agattu had negative results; but better
conditions were looked for near Riska, on the northeast side of the
island.
With a strong westerly wiud, tiJe weather remained thick and foggy.
This, in connection with the variable currents near these islands, would
make the location of any platform suitable for dredgiug more or les
doubtful. Had the weather remained pleasant for one or two days, I
should have been able to have accomplished some good results, which
would probably have been of interest to tbe Fish Commission. With
unlimited time at this season of the year, I can readily see that a
thorough examination of the platform~· along these island and fa the
several passes would undoubtedly open up a new field which would be
productive of good results.
June 7, at 2 p. m., ran in and anchored in K.iska Harbor, on the east
side of K.iska Island. Sent seining, :fishing, and hunting parties on
shore. Some salmon ancl trout were caught in a lake at the head of
the bay. A few ptarmigan, ducks, and gp,ese were secured by the
hunters. Very little game appears to occur in this vicinity. The
-weather changed rapidly during the night to a stiff SE. blow, with
rain, which drove in a dense fog, shutting ou~ the land. On the 8th
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it was foggy and rainy, with the wind moderating. Got under way
and steamed off the NE. entrance to Kiska Harbor, and made a
successful haul of the dredge in 35 fathoms, sandy bottom. .A. few
specimens of fish, shells, sponges, etc., were obtained. Compelled to
suspend operations for the day on account of heavy fog, we returned to
anchorage in Kiska Bay. We were under way again at 9 a. m. June 9,
and stood out of Kiska in a dense fog. Put over the dredge in 55
fathoms and made a successful haul. Several varieties of sponges,
corals, a few fish, serpent starfish, etc., were obtained. Fishing trials
from the ship and boats did not prove to be successful in the vicinity of
this bay and entrance to harbor.
Shaped course for .A.tka, passing to the northward of Chugal and
Khwostof islands. Arrived at Nazan Bay, .A.tka Island, the forenoon
of June 10. Sent out seining, fishing, and hunting parties; very few
fish were caught by any of the parties. From questioning the natives
who fish around the islands, both at .A.ttu and .A.tka, it appears that the
.A.tka mackerel are caught on rocky ledges covered with kelp at .A.ttu,
near the entrance on the south shore of Chichagof Harbor, in 6 to 10
fathoms of water. It also appears from the statements made by the
.Aleuts that the .A.tka mackerel is fished principally.on the side of ledges
and islands where the tide runs strongest. Both spear and line are
used.
Left .A.tka at 6 p. m. June 10 for Unalaska, passing to northward of
intervening islands, and arrived in Dutch Harbor at 2 a. m. on the 12th.
During the forenoon of the 12th a whaleboat arrived in the harbor
containing nine survivors of the whaling bark Jam,es Allen, which had
been wrecked on the .A.gladak Reefs, east end of .A.mlia Island. The
boat contained Captaiu Huntley and eight men, who had managed to
reach this port in 32 days by coasting along the chain of islands. The
bark was wrecked on the 11th of May, about 2.30 a. m., in attempting
to pass into Bering Sea by the Seguam Pass. .A.s the boat entered the
harbor it was met by the steam launch of the Bear, then returning from
Iliuliuk. From an interview held on board the Bear with the survivor ,
at which I was present, it was learned that the crew numbered .fifty, all
told. Five boats were lowered, and four got away from the wreck, the
fifth boat being stove alongside. Several were drowned. One boat
found it way to the A.la ka Commercial Companys' station at N azan
Bay, Atka I land, on the 24th of May. The nine survivor in the boat
were tran ferred on the 2d of June by the company's teamer Dora t o
the U. . S. Petrel, and eventually were landed at Dut h arbor. Th
aptain s boat and one other, No. 3, kept together, and landed on t lie
2th of . . fay u the north icle of .A.mlia I fan<l near the cene of the
wre k. Th fourth oat, containing the fir t and e ond mate a d a
cr w f m n parted ·ompany wi h the ther May 11, and was la ,t een.
well to "i
ard und r , ail. Tbi boat wa th only one whi ·h 1an.a o- cl t lea e the, r ck with n ou fit of oar par ail com.pa , , and
·hart'.
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No provisions were saved from the wreck or taken in the boats;
· hence, the ouly food obtained consisted of mussels, seaweed, and such
fish as they could devise means to catch. The captain's boat and No. 3
coasted along the chain of islands, making a landing each night except
two, when they were compelled to run before a westerly gale. No. 3
boat capsized off the Islands of Four Mountains; four men were
drowned, and the remainder taken in the captain's boat, making a total
of 23 men. One died the next day and was buried at sea. With 22
men he landed on the north shore, west end of Urnnak Island, at an
old deserted settlement, where huts were found which afforded. shelter.
Several days were passed here in resting and repairing the remaining
bo~it. Captain Huntley then decirled to take 8 of the strongest men and
push on to Unalaska for relief and rescue of those left behind. He
made the passage fron;i Umnak to Dutch Harbor in ten days, with crew
and boat.
It was decided by Captain He!ly and myself that he should go
immediately to the rescue of the men left on Umnak Island, as he had
finished coaling, and that I should follow as soon as coaled and make
a careful search of the shore lines of the islands from Dutch Harbor to
Nazan Bay, and especially along the north shore of Amlia, as Captain
Huntley, of the wrecked bark, believed that No. 4 boat had landed. on
the north side of .A.mlia Island, and in so doing had probably stove
their boat, and consequently were unable to get away.
The Albatross sailed on the 13th, at noon, but encountered a gale and
rough sea off Cape Makushiu, which prevented a successful search of
the shore line being made; hence, returned to our anchorage for the
night. Got under way at 5.30 a. m., June 14, and continued search
along the north shore of Unalaska, working westward; anchored at
night in Chernofski Harbor, west end of Unalaska Island. Left at 5.30
on the morning of the 15th and continued the search along the north
shore of Umnak Island. At noon stood off shore on account of a gale,
heavy sea, and thick weather, which shut in the land at a distance of a
mile, preventing further search. Stood to the westward along the chain
of islands and anchored. in N azan Bay at 5 a.. m., the 17th, in order to
ascertain if auy additional information had been obtained of No. 4 boat.
It was learned, however, that nothing had been heard of the missing
boat; hence, the ..Albatross left Nazan Bay at 7 a. m. and made a careful
search of the shore line of .A.rnlia and Seguam islands. A heavy fog and
westerly wind then setting in, prevented the further search of Amukta
and the Islands of Four Mountains. The Albatross was accordingly
headed for Unalaska, as it was concluded that nothing more could be
accomplished toward :finding the missing boats, under the uncertain
conditions of weather then existing. The circumstances also prevented
utilizing any of this search to the advantage of the Fish Commission,
which is to be regretted. Arrived at Dutch Harbor the even.fog of
the 18th.
F. R. 94--15
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. Sailed from Dutch Harbor at 8 p. m., June 21, for the P ribilofs.
Arrived at St. George Island and anchored off the village at 8 p. m.,
June 22. W eather cloudy, rainy, and foggy, with fresh ENE. wind.
For sever al d ays previous to the arrival of the Albatross communication with the shore from the north anchorage had been interrupted by
heavy weather. At midnight got under way for St. Paul, where the
A lbatross arrived at 5 a. m., June 23. The Treasury agents reported
that the seals were late this season in arriving, especially the cows.
At St. Paul orders were received for the Albatross to "cruise for ten
d ays between a line drawn from St. Paul to Cape N eweub am, and
another from St. Paul to Akutan Island; then return to Unalaska.
To go as far to the eastward as judgment seems best." One killing of
1,200 seals had taken place from the Reef Point rookery a few days
previous to our arrival; another occurred on the 23d at Zapadnie rookery, of 1,000 seals. Fresh salmon were found in .the seals' stomachs at
the last killing.
•
Information was received from otter hunters at Unalaska, the day of
our departure that the majority of seals wer e entering Berin g Sea
through False Pass; or Isanotski Strait, between U nimak I sland and
Alaska Peninsula. It was therefor e concluded th at some information
might be brought to light rel ative to th e migratory habits of the
seal b y making an examination at this p eriod of that portion of Bering
Sea included between a line drawn from Am ak I sland W . by N. (mag.)
to a point 20 miles NE. of St. Paul, and another line from Cape Lapin,
west end of Shaw B ay, W. ½N. (mag.) to a point 20 miles SW. of St.
George I sla nd.
Accordingly, the Alba,tross sailed from St . Paul a t 7 p . m., June 23
to cruise in sear ch of pelag ic sealers and investigate t he supposed chann el of migration, a s out lined above. A part of the 24th and 25th wa
spent in examining t his locality. A h aul of beam trawl, also surface
net, was made at a distance of 1! miles from an d across the mouth of
F al e P ass ; t he usual temperatures and a specimen of bottom water
were t aken. T he t rawl was drawn for t hirty minutes, the haul being succe sful. Th princip al specimens consisted of flounders, alligator-ii h.
star:fi. h, h ermit crabs, and sponges ; bottom composed of black volcani
sand. On con ultation with the naturali ·ts it was decided that fi hin(T
t r ials nn ler the e condition would not be productive of any addition al
information in t hi locality.
p to this time no seal nor ealer · had
been een, although favorable , ealing ,rnather; a very marked contra t
to condition uppo d to exi ·t, from all account,'.
hen made t o ort foll r, wher e we arri d June .:;/7 a
7 a. m. :r i her , al nor cal rs ere , en in tl ii ]ocality · , e h refore
on o ort Raiden, which wa.· r c ch <l. that af rnoon.
Tb weath r
ing un ettled, accompani d by thi k fog and mi t.
to th r wi h tb lat l onr of the day di 11 eon i r j ~d vi a l t
examiu tbi ~ lo Ii y r employ tlie time all ted to crui ·iug ·n makino-
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a reconnoissance of this port. Hence, a course was laid for Cape
Neweuham with the intention of reaching the fishing grounds in that
locality, situated at the northern limit of our patrol work .
.After running 50 miles from Port Haiden light field ice was encountered ait midnight of the 27th in latitude 57° 34' N., longitude moo
10' W. .At 1 a. m. it had become so thick and floating patches of such
dimensions that further continuance of the same course, WNW. (mag.),
would have been dangerous to the propellers; hence the Albatross was
put about and by careful management pushed through the ice till open
water was reached at 3 a. m., having been 3 hours in the ice field. The
fog was thick when the ice was encountered, and the temperature fell
to 32° F., with intense humidity, which increased the chilling effect of
the atmosphere, causing everything about the ship to be covered with
heavy moisture, and consequently in a dripping state. .A moderate
breeze was blowing at the time from the southward and westward. .As
we emerged from the ice, a shift of wind lifted the fog, when a view of
the ice field demonstrated that it was closed to the WNW. with southern limit extending a SW. by S. and an E. direction from our position
as far as the distaut horizon. The dimensions of several of the cakes
when alongside of the Albatross were found to be about 3 feet out of
water and from 200 to 300 feet in length, varying in width from 50 to
75 feet. It was composed principally of old shore ice and some snow
ice, which had undoubtedly found its way to this part of Bristol Bay
from the numerous inlets and rivers at its head. Evidently this is
characteristic of a late season at the head of the bay, which will undoubtedly have its effect upon the appearance of the salmon in the
Nushagak River, owing to the low temperature of the water. This
will probably delay the cannery industry of this region and give their
yield a late market for this season's work.
The course having been changed to SW. by S. (mag.), skirting the
ice limit, the weather changed somewhat, making a fair day for this
region, much above the average. In the 42 days subsequent to our
departure from Queen Charlotte Sound only 5 days of partial sun hine
have been experienced. The remaining days were enveloped in fog,
mist, ra,in, and several summer gales of slight duration .
.A few scattered fishing trials, with hand lines, of ·30 minutes' duration each, with 13 to 15 lines down, were made, commencing in latitude
57° 58' N., longitude 166° 04' W., on a line drawn between St. Paul and
Cape Newenham, and 134 miles from St. Paul. The line extended E.
by N. (mag.) 95 miles toward Cape Newenharn, then SE. by S. (mag.)
for a distance of 90 miles, and :finished on n, line W W. (mag.) in latitude 560 58' N., longitude 163° 45' W. Scattering specimens only of
codfish and two or three :flounders were taken. The bottom at t.he
various stations was composed largely of fine gray sand; the depth
varied from 21 to 44: fathoms, the bottom temperature from 32° to 35° F .
Soundings were continued at intervals in this region for the purpose
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of filling in between the radial lines run by the Albatross on July 29
and 30 and August 10, 1893.
The position at noon June 30 was latitude 56° 59' N., longitude
1630 02' w.
The encl of the fiscal year finds the Albatross engaged in patrol work
connected with the Bering Sea squadron a,nd making occasional soundings for hydrographic information. The confidential orders under
which the vessel is performing patrol duty prevent legitimate work in
the interest of the Fish Comri1ission. Obser-vations in this section in
the study of seal life and the collection of data relative thereto, as well
as the further development of the fishery resources of this region, can
not be executed by the ship and her staff with any degree of satisfaction
where sudden and frequent changes of base are ordered in the patrol
work assigned, which is entirely foreign to the method and manner of
investigation necessary in the study of the seal and its babits.
The following is a brief summary of the movements and operations
of the Albatross during the year:
No.

Days steaming and under way.
138
Nau ti cal miles run by log...... 17, 269. 1
Ports aud anchorages made . . . .
61
Hanls of beam-trawl...........
102
rake-dredge . . . . . . . . . .
5
dredge . . . . . . . . . . . . . . .
12
mud bag.............
23
tangles...............
2

No.

Hauls of intermediate tow-net, Tanner . . . . . . . . . . . . . . . . . . . . .
snrface to\\'-net........ ... .
Fishing trials, hand-line ... ... . . . . . .
Bottom temperatures taken .........
Serial temperatures fakeu, sets......
Water densities taken ..............

13
40
79
236
95
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REPORT OF A. B. ALEXANDER, FISHERY EXPERT.
[Abstract.]
INSHORE INVESTIGATIONS.

Ou May 30, 1893, the Albatross stopped at Comox, Vancouver Island,
while en route for Bering Sea, for the purpose of coaling. Durin g the
detention at this port the drag seine was hauled to some extent, but
the shores generally about here are unsuited to the use of such nets,
. being rocky in most places. No fishes of economic importance were
seeured, but clams were found to be abundant. The fatter constitute
one of the principal articles of food utilized by the small tribe of
Indians, numbering about 100 persons, which camps in tbis locality
during the summer months for the purpose of laying in a supply of
salmon for winter use. These fish are either smoked or dried. For
smoking they are hung on lines or poles near the roof of the huts or
houses, where the smoke circulates freely among them; in drying, they
are thrown upon the rocks or sand and left until sufficiently cured to
l)ermit of their being packed and shipped to the winter settlement of
the tribe near the town of Union, 13 miles from the coast.
Hunting is the only winter occupation of these Indians. I saw no
nets of any kind at the fishing settlement, and, from such information
as was obtainable, I judge that all the salmon taken here are caught by
trolling. .Although plentiful enough to supply the wants of the local
white and Indian population, salmon are not sufficiently abundant in tliis
locality to induce tl1e establishment of a cannery for tLeir preparation.
Our next stopping-place was at Pender Island, British Columbia, 77
miles north of Comox, where we anchored for .the night. Several hauls
of a drag seine were made upon a fine beach near at hand, but without
success, the strong current wliich sweeps by the island possibly accounting for the absence of fish.
St. Paul, Kadiak, was reached on June 7, and shortly after anchoring
a Reining party proceeded to a beach about I½ miles east of the town,
where a considerable 11umber of flounders, sculpins, and salmon trout
were captured in the net. The next morning a second visit was made
to the same place with the object of laying in a stock of the trout, but
only a single individual was secured. A few co<l. takoo in the seiue were
small and sickly in appearance, but others procured by hand lines from
the ship's deck were more thrifty-looking. We also noticed several
native women and boys using hand lines from the beach and taking cod
of tbe same character as tho ·e secured in our seine, but the white inhabitants always fish for cod and other bottom species a mile or two from
the islands, where the condition of the :fish is excellent.
In Humboldt Harbor, Popof Island, of the Shumagin group, 1.50
flounders and a few small salmon were seined at the mouth of a small

230

REPORT OF COMMISSIONER OF FISH AND FISHERIES.

creek. Two halibut, weighing 5 pounds each, were the total result of
a day's :fishing·with hand lines at the same place. A week later (June
16) repeated hauls were made with the drag seine in Humboldt Harbor,
but all kinds of fish except flounders were as scarce as they had been
on the previous trial. A few cod and halibut were taken from the ship
with hand lines. They were in fine condition, but too small for market.
Seining was subseq ueutly carried on at Northeast Harbor, Sandy
Cove, and Yukon Harbor, of the Shumagin group, the two former being
on Little Koniushi Island, the latter on Big Koniushi Island. Ood
were plentiful at Sandy Cove, 50 being secured in a short space of time.
Their range in weight was- from 4 to 16½ pounds, the average weight
being 7½ pounds. At Northeast and Yukon harbors only a few flounders
were obtained, the beaches being composed of large stones and affording
few places where the seine could be hauled.
Mist Harbor, Nagai Island, is one of the finest harbors in the Shumagin group for the establishment of a :fishing station for cod, being
entirely landlocked and of sufficient size to accommodate a large fleet
of fishing vessels. The water is everywhere deep, over 20 fathoms
occurring within an eigbth of a mile of the shore at the entrance, and
it is also very clear, the bottom being visible to a considerable depth.
The fishing trials were, however, poorly rewarded, and the shores near
the water's edge were observed to be almost entirely barren of animal
life. The drag seine was employed in all parts of the harbor. One
salmon was seen to jump at the mouth of a small mountain stream, but
repeated hauls failed to secure us a single specimen. Later in the season the salmon probably strike in here in considera.ble numbers. Late
in the <lay, by the use of a couple of hand lines off a rocky point not
far from the ship's anchorage, I succeede<l iu catching a couple of cod
weighing 3 pounds each, and it is possible that this species may enter
the harbor abundantly at some other season.
The following morning a visit wa paid to a smaJI lake on the island
about a mile from the entra.uce to the L.arbor, where over 20 small trout
and a large quantity of stick:lebacl s were obtained by eiHing.
Sanl)Orn Ilarbor, on tlJo west side of Nagai Island, is well sheltered
and offers many advantage.· for a fi. hing ·tation. The drag eine wa.
haul d there in many place· and there were cured large numbers of
two , peci s of flounder., G ac1u1t salmon, be, id s many young salmon
about inf'h lon.,g-, ,·almon trout and a dozen .·culpin .
oll tions w r aL o made in a , mall lake adjacent to the harbor.
wlJi h nt one tim wa. conn ct cl wi h th s a, but 110w ]1< . it outl t
ntir •l u · ff by a clam of rock. and wood uilt b, fi h ,rm n. It
at r fi rm rl ~ , , 1 or bra h ,· lt, lia:
1 e p rfi C'tly fre:h but in
addition
.- v ri 1 hn n lr cl mall trout onr , ei11i11!!' c, t ·h con. i. t d of
,:J
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Four visits were paid to Unalaska during the season, and more or
less collecting was done at each. On.Tune 28 the drag seine was hauled
several times along the beach or spit which forms Dutch Harbor, but
only 2 flounders and 4 sea trout were thus obtained. This beach has ·
never afforded good results in previous trials; in most places it makes
off very abruptly, and the bottom is nearly devoid of such life as attracts
flounders and other food-fishes. Clams are fairly abundant, and at low
tide the crews of whalers, men-of.war, and other vessels may frequently
be seen collecting them.
011 July 18 a party from the Albatross, in company with one from
the whaling bark Stwrnboiil, made a seining trip to Glacier Bay, about
7¼ miles from Dutch Harbor, for the purpose of obtaining a supply
of salmon. A whaleboat belonging to the latter ship was used for the
trip, and three hauls of the large seine sufficeil to fill it comfortably
full with dressed fish. The next day a sufficient quantity was taken
in the same place to supply the wants of four other whalers anchored
in the harbor.
·
Before leaving Unalaska on this trip three-fourths of a barrel ofclams,
80 starry flounders, and several hundred small trout were secured for
transplanting to St. Paul Island, the fishes being intended for the lakes
on that island and the clams for the muddy flats of a lagoon a short distance from the settlement. Starry flounders had always been quite
abundant at Unalaska, but on this occasion we were unable to obtain
more than 2 individua,l s after repeated hauls of the seine in several
parts of the harbor. A visit was then :raid to a fresh-water lake at
Summer Bay, at the southern entrance to Unalaska Harbor, for the
purpose of procuring th\ trout, but to our surprise rnauy starry flounders were taken with them in the seine. The sea water does not approach
nea,rer than one-third of a mile from the mouth of the lake, and no salt
water ever enters it, but a rapid stream flows from the lake to the sea.
'flle natiYes set nets for salmon across the stream during July and a
part of .August. It would, therefore, appear that the flounders must
ascend tLe stream to the lake.
During the second week in .August salmon and herring were the only
fishes obtained by us iu Unalaska Harbor, and neither of these species
was then abundant. Herring strike this part of the island every
seasoH, generally by the 1st of .August. They are then found close
irn,bore in considerable numbers, but the writer lias never seen them
schooling, nor has he been able to learn that they do so. It is probable
that they spawn in the spring about the same time that they do i1t
southeastern Alaska.
Between the 4th and the 8th of September seine hauls were made in
Summer Bay, but without success. Trout were numerous in the adjacent Jake, and many were captured both by seining and by hook and
line. Young salmon_ were also abundant.
Four days in the first part of July were spent at the Bay of Waterfalls. Adak Island. . Salt-water :fishes were not abundant, but trout
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were numerous in the lakes and in the streams flowing from them. A
few :flounders and sculpim; were the only spedes taken in the seine tlle
first day. The following day a 40-foot seine was hauled in two of tlle
lakes near the shore, resulting in the capture of trout and sticklebacks
only. Quite a number of young salmon were caught at the mouth of a
small stream which rushes down the side of a steep hill, but no salmon
were found elsewhere in the bay, possibly due to the fact that on this
side of the island there are no streams large enough for the ascent of
these fishes.
The water at the month of the harbor is very deep. A cod trawl,
baited with salt salmon, was set in 40 fathoms near the eastern side of
the en trance, and was allowed to remain down seven hours. At the encl
of that time the catch consisted of 1 halibut weighing 10 pounds,
3 skates, 4 sculpins, and 3 starfish, this result not iudicati11g a rich
fishing bottom in that locality. One Atka mackerel, the only specimen
secured here, was taken on a hand line from the ship's rai1. It is possible that this species becomes abundant about the island at the proper
season, especially in view of its proximity to Atka Island, where they
occur in immense numbers.
On July 5 the ship anchored in Chapel Cove, a short distance from
the previous locality. At tllis place the shore is mostly rocky, aud
only a few beaches were found where tlie seine could be employed.
Two sea trout, and a quantity of young cod, from 2 to 3½ inches 1011g,
were the only fish secured by this means, and nothing was obtained by
the use of hand lines from the ship.
OFFSHORE INVESTIGATIONS, BERING SE.A..

The first fishing trial with hand lines in the open waters of Bering
Sea was made at dredging station 1 No. 3484, latitude 57° 18' N., longitude 171° 54' W., 60 fathoms, where 5 cod were taken on muddy bottom. They ranged in weight from 13 to 22 pounds, and were iu good
condition, showing HO signs of disease, as frequently happens among
the cod caught on the inshore grounds. At station No. 3485, latitude
57° 18' N., longitude 172° 34' W., 62 fathoms, one cod weighing 12
pound and one large :flounder (Astherestes stomia.~) were oUained by the
same means. At the latter tation the beam trawl brought up a large
quantity of Alaskan pol1ock.
No trial with hand lin s were ma le on either the 13th or 14th, but
at tation :ro. 348D htitnd 57° N., longitude 173° 44' W., 184 fatiJom ·.
a man cod w. · captured in th b am trawl. A cod trawl wa l>aite 1
on the momil1g of tlle 13th, but 110 uital>le bottom l>ei11g- found c1uriugthe tw day·, it wa finall r , i ou the I.3th off the ilJag a t. Geo rre
I ·lan
ut n hing wa · tak n.
f stati on mad

'J h

by the .·1lbatrus11 nam ly, clreclgina tation
rm •r ar' imply de i"ual d a . · tatiou,' the latter,
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On July 17 seven hauls were made with the beam trawl in depths of
41 to 688 fathoms. .At the first station, No. 3496, latitude 56° 32' N.,
longitude 169° 45' W., 41 fathoms, the catch consisted of sponges,
small pieces of coral, a few shrimps, 7 sculpins, and 2 :flounders, but
nothing was secured on the hand lines,. which were kept down twenty
minutes. .At stations Nos. 3497 and 3498, 86 and 142 fathoms, the
same character of bottom was found to exist. At station No. 3500,
latitude 56° 02' N ., longitude 169° 30' W., 121 fathoms, the beam trawl
gave indications of a rich bottom, the catch including sponges, hermit
crabs, 3 sculpins, 12 red rock:fish, 4 :flounders, 1 cod, and several species
of small fishes. Two subsequent hauls, made later in the day, were in
too deep water for the capture of edible fishes.
Leaving St. Paul Island in the morniug of July 28, fishing trials
were made as follows during the day: Hand lines were used for ten
minutes at station No. 3503, latitude 57° 06' 15" N., longitude 1700 11'
W., 17 fathoms, mud and fine sand, without taking any fishes. The
same results were obtained at hyd. station No . 3307, latitude 570 03' N.,
longitude 169° 54' \V., 35 fathoms, fine sand; and at station No. 3504,
latitude 56° 57' N., longitude 169° 27' W., 34 fathoms, fine sand. The
beam trawl used at the latter station brought up a large variety of
animal life, but the only edible fishes were 4 fiouuders. The hand lines
were again unsuccessful at hydro graphic station No. 3308, latitude 570
03' N., longitude 168° 52' W ., 43 fathoms, sand and shells; and at station No. 3505, latitude 57° 09' N ., loilgitude 1G8° 17' W., 44 fathoms,
fine sand.
The only cod taken during the day was a single specimen captured in
the beam trawl at the last-mentioned station. This failure to take any
cod with the hand lines during the day was doubtless due to the rapid
drifting of the ship, caused by the prevalence of a strong breeze. The
bottom over which we vassecl is considered good fo;lliug ground early
in the spring aud late iu the fal1, previous to the appearance of the
seals and after their departure. It has been tile general experience of
:fishermen to find cod scarce about the Pribilof Islands during the sum.mer months. Iu November and until the ice prevents making trips to
the west grounds, the natives of both St. George and St. Paul have no
difficulty in catching all the cod required for tlieir use.
On July 29 six trials with band lines were made, resulting in the
capture. of 47 cod and 1. :flounder. The best :fi 'hing for t he day was
obtained at hyd. station No. 3312, latitude 57° 38' N., longitude
165° 20' W., 35 fathoms, where 17 cod were takeu. Their average
weight was 7½ pounds and their average length 26 ~ inches. The next
best results were secured at station No. 3507, latitude 57° 43' N. , longitude 1G4° 42' W., 31 fathoms, 14 cod beiug caught in a drift of only
twelve minutes. They averaged 8 4 pounds in weight and 2G¾ inches
in Jengtli. The beam trawl at this s tatiou brought np mollusks, craus,
starfish, flounder s, etc. Th ese trials indicated a, rich bottom and a
good :fishing ground, the depth of water also beiug con veuient for fishing
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operati 11 • Ten cod were subsequently obtained at station No. 3508.
latitnd 5 ° 3' ' ., longitude 164° 49' ·w., 23 fathonrn, the beam trawl
hauled at the same place yielding mollusks, crabs, shrimps, starfish,
and small fish s.
On July 31 two hand-line trials were made, but without success.
One was at hydrographi~ station No. 3322, latitude 57° 10 1 N., longitude
169° 05' W ., 42 fathoms; the otter a.t station No. 3509, latitude57° ~.,
longitude 1G9° 43' W., 35 fathoms. The failure to take cod at the e
two place occasioned no surprise, as they were too close to the Pribilof
Island to make it probable tllat cod were at all abun<laut there.
A line of :fishing and dredging stations was commenced ou .August 1,
in 27 fat.horns, 5 miles NE. ½ E . of Walrus Island, of the Pribilof group,
being carried theuce 11orth (ma,gnetic). At the :first station the beam
trawl brought up largo quantities of the common sand-dollar (flat seaurchin), many mollusks, and a few small crabs, but nothing was taken
on the hand lines, :five of which were kept down fifteen minutes. Four
more stations were made during the day, 20 miles apart, but at none of
them did tll e trial with hand Hues prove suecessful. At most of these
positions, moreover, the beam trawl showed little evidence of a rich
bottom, s uch as would be expected to attract :fishes, although it is
reporte(l that cod have been found abuuda.nt in a part of the region
crossed by the line of illvestigations. At station No. 3513, latitude
58° 27' N., longitude 1G90 01' vV., 35 fathoms, 2 large flounder . . , a
number of Alaskan po11ock, and a bushel of crabs were captured iu
the beam tra w I.
On August 2 :five fishing and dredging stations were made and ix
cod were obtained, one having come up in tlie beam trawl. The fir"t
trial, at which one cod was secured on the band lines, was in 13fathom ,
Northwest Cape of Nunivak Island, beariug NNE. -i} E., 19 miles di~tant. The next successful trial a,s regards t he capture of cod was at
station No. 3517, 24 fathoms, North west Oape bearing E. ½N., 51 mil~
distant. Four specimens were taken here. In this locality it is po 1ble that a vessel anchoring for a short time would be able to toll ·
school of cod by the bait which natuniJJy falls from t he hooks. Durrng
the night the ship worked fo the direction of St. l\Iattbew Island.
Early the following moruing, Augnst 3, ha11d-Jine fislling· was be 0 ·nn
at bydrographic station No. 3348, latitude Goo 24' N ., longitude 170°-i
v\~., 3 fathoms, and was continne<l later at a ecoud tation 21 mil
E. by E. } E . of Pinnacle sland. .At both of those po itiou and a
mo. t of the sournling stati911s made in the vicinity of St. l\fattLew I:hrn l
th b t m wa. foull(l to co11:i8t of mud, and no :fl hes wer •aptnred on
th h ok . Cod are kllown to O('CUr in tllat lo ality, howev r and hali bnt ru .,. al;o fr que11t the, ame water,·, but it i not probable hat eith
of th
p c·i , i.• , nfli<-iently ,il>mHlant th re to afforcl a I rofitahl
I•r m th<' ,·tatio11 la.-t lll('11tinn cl fi1-,hing trial arnl (lred!!'
haul.· w 1 111a 1, a iut,l'val · of :!(J milt•.· j,1 a ' E . ·our·, iu d Dtlt:
1
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29 to 41 fatl10ms, the bottom continuing to consist largely of mud until
we approached the Island of St. Paul, when more or less sand and
pebbles were found. The only fish taken on the hand lines were three
Alaskan pollock, a species frequently found on muddy bottom.
On the morning of A.ugust 5 a line of observations was commenced
off St. Paul Island, extending in a NW.½ W. direction from that island,
the stations, a'S in previous days, being mostly 20 miles apart. Trials
with hand lines were made at six different positions, beginning at hydrographic station No. 3353, latitude 57° 24' N., longitude 170° 24' W., and
ending at station No. 3529, latitude 58° 36' N., longitude 172° 24' W .
.No fish were taken near the Pribilof Islands. The first cod, a single
specimen, was caught at station No. 3527, latitude 57° 48' N., longitude
171° 21' W., 52 fathoms. The best fishing for tlle day was obtained at
station No. 3528, latitude 58° 19' N., longitude 172° 02' W ., 55 fathoms,
the catch consisting of 4 cod, averaging 13i pounds in weight and 29¼
inches in length .. The bottom of both of those stations was composed
of mud, and the indications were not favorable to good fishing. During
the day over 70 fur seals were seen, the first observed this season at
a distance from the Pribilof Islands.
On the following day (August 6) hand lines were tried at four positions and cod were taken at two of them, only oue at each, in depths
of 57 and 50 fathoms, muddy bottom (hydro graphic station No. 3357,
latitude 5\l 0 3-l' N ., longitude 173° 31' W.; station No. 3531, latitude
59° 55' N., longitude 174° 17' W.) . On August 7 the ship ran back to
St. Paul Island on a S. by E . course from hydrographic station No. 3362,
latitude 576 41' N., longitude ·174° 05' W., 77 fathoms, frequent trials
being made for bottom fish, but without success.
During August 9 a course was run E. ½S. from St. Paul Island, 10
cod being taken on the hand lines at six stations, the small number
secured in this direction being explained by the fact that we were cruising over a common feeding ground of the fur seals.
Amak Island was sighted the next morning. Hand lines were put
over at two stations, seventeen minutes being given to each trial, and
tbe result at each being five cod. The sea was smooth and a light breeze
blowing. This was in the region where cod are known to be plentiful,
and had the forenoon been entirely given over to fishing a catch of 100
or more fish might have been expected. I have heard that the ve 'Sel'
which resorted to the cod banks of Bristol Bay in 1892 obtained better
fares than ever before. The fish were also much larger and in better
condition.
From Amak Island the ship proceeded to Shaw Bay, U nimak L land,
and thence to Dutch Harbor and Ol1eruofski Harbor, Unalaska. On
August 17 hand lines were tried for nineteen minutes a short distance
off the mouth of the latter harbor, in 43 fathoms, Western Head beari ug
S. ~ W. The weather was calm, the sea smooth, and the ship Jn,y nearly
stationary, but only one cod wa:;; captured. The bait used was recently
salted salmon. Three years before we had found cod plentiful 011 the::;e
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same grounds, and their scarcity at this trial is not to be taken as an
- indication that they are absent from the region, the state of the tide
and other conditions being s11fficient to account for their biting at one
time of day and not at another, as happens on other fishing-ground s.
As explained in a previous report, the fishing-ground off Chernofski
extends only a short distance from the shore, the continental platform
in tlJis region being comparatively narrow. A run of 20 miles N~W.
from the above position carried the ship into a depth of 407 fathoms.
Hydrograpbic work was carried on during the remainder of the day in
the direction of St. George Island, which we reached in the afternoon
of the 18th. Two hauls of the beam trawl were made the same day
between that island and St. Paul Island, in depths of 41 and 43 fathoms, only a small amount of material being obtained, and the hand
lines employed in the same places failing to secure a single :fish. The
last station was 16 miles off the western end of St. George Island ,
which bore SE. ¼E. From that position the hydrographic work was
carried WSW. to a distance of about 225 miles from the island, mostly
through deep water in which no :fishing trials could be made.
On August 31 :five trials with hand lines were made in Akutan Bay,
formed by Akun and Akutan islands, the total catch amounting to 7
cod. The depth of water ranged from 36 to 51 fathoms. Tlle beam
trawl was also hauled twice in the_same bay, bringing up 11 large and
24 small flounders and a number of sculpins, crabs, and shrimps. The
indications point to a fair feeding-ground for fishes, a.nd it is reason able to suppose that the cod resort to this bay for spawning in the fall
and winter months. Should that prove to be the case Akutan Bay
would be a favorable loca1ity at that season for small-boat foihiog.
In the evening the ship anchored in Akuu Cove, on the NE. side of
..A.kun Island. At the head of this cove there is a small Jake which i
separated from the salt water by a narrow spit compo ed of pebble •
stones, and sand. Three good- sized trout, several small ones, and a
number of young salmon were ca.ught in this lake by means of a 120-foo t
drag eine.
During eptember 1 a line of oundings was carried from Akm
Island on a WNW. i W. cour. e, the depths rangfocr from 74 to
fathom . The beam trawl wa, u ed at four station , but a. the bottom
e m d ever ?where unfavorable to the occurrence of cod the hand line ~
w r 11ot put over.
On t h fi llowil1g day hedging wa. carried on b tw en St. eorge an
t. I aul i land an c n at mpt wa' at mad to fl h with haud lin .
ut th win d wa fr h an th . hip lrift d to rapidly f r th 1 ad· t
b l 1 · n th' b tt m. ' h in uiri ., mad about h
i laud
yt
A lbatro.·.· i <li ·at ha g cl fi hing i: co n fin t n r, r le. ca t r
f
m h
tal _·t 11 of which i :mall and , run of oul
fi w mil' · w nl l C'an th
hip from ~ fav rab l Jo ·ality t
n th
h

1

h .- pla ·e: ar kuown to h<' inhabit. u
l at, tu m
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but the natives do not exert themselves specially to lay in a supply of
either cod or halibut, their wants being so well provided for by the
Government. The village of St. Paul secures its cod and halibut from
two small fishing-grounds, one of which lies off the eastern end of Otter
Island, the other about l :} miles from the settlement.
The last trial with h and liues hi Bering- Sea was made at station No.
3558 (latitude 56° 58' N., longitude 170° 09' W.), 25 fathoms. Five cod
and 3 sculpins were taken there in the course of fifteen minutes, the
former averaging 12 pounds iu weight. The total number of trials with
hand lines in the sea during the summer had been 70, the total catch
by that means amonnting to 116 cod.
On September 8 the A lbatross .again anchored in .A.kun Bay. The
charts locate a fishing village in this bay, but we found there only a
single small building, which is occupied by :fishermen during the salmon
season. The salmon (red salmon) which run here are much superior to
those about U nalaska ~sland, and every year parties come over from
the latter island in order to obtain a supply. In one haul of the seine
on the beach we succeeded in capturing a.11 tlrn salmon we coul<l. take
care of, and all of the boats belonging to the ship could readily have
been loaded.
Just back of the beach here there is a lake about 1½ miles long by ½
mile wide. We launched our dory into this lake and made about a
dozen seine hauls, securing a quantity of trout and young salmon.
We were puzzled at .first to account for the presence of the salmon in
the lake, but 011 a clm,er examination we found that there had been an
outlet which the sea had close<l. up, tlle fresh water at the time of our
vjsit forcing its way under the beach through gravel and stones. .A.t
the places where the fresh water was oozing through many salmon were
endeavoring to effect an entrance into the lake. So active were they
in their efforts that several had managed to work some 10 or 15 feet up
the steep beach into a little p ool about G inches deep.
Arriving back on board tLe ship at dark, we found that the crew bad
caught several cod with hand Jines, and a lrnlibut weiglling 17 pounds.
From Akun Island the Albatross proceeded to Deer Island, located
between the Sannak islands and the mainland, a night anchorage being
made off the soutLeru aud western end of the island. Hand lines were
thrown over there aud in the course of 1½ hours 27 cod and G halibut
were captured. The former averaged 6½, the latter 6½ pounds in weiglit.
In most parts of this region cod are plentiful, and it is not necessary
to go far from the harbors to find good fishing. Halibut do not seem
to be so abundant, however, although they are at least sufficiently
common to supply all local demands .
.A. da,y was spent iu collecting in Bailey Harbor, which is located
a short distance to the westward of Belkofski, a native village containing about .200 in habitants. Salmon, several species of :fl.ounder,
(chiefly the starry flounder), and young cod were taken abundantly with
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the drag seine in all parts of the harbor. Dog and humpback .~almon
W&'C seen jumping in every direction and dead individuals liued the
shores on both sides. In a small stream fed by water oozing ont of
wet moss the writer counted 386 dead salmon and about the same
number of living ones, but the latter looked as though they would il.Ot
5urvive much longer, as they were covered with scars and bruises.
Th~ stream was about 4 feet wide, in no place over 1 foot deep, and
generally much less. Tall, thick grass obscured the course of most of
the stream, audit could only be followed by forcing one's way through
the rank growth. In so doing, one's foot would constantly come in
contact with salmon, which would jump and rush upstream, making a
great splashing a,s they went. Several attempts were made to drive
a number downstream, but they were all unsuccessful. In many place
the bottom of the stream was thickly covered with salmon eggs, the
most of which were dead. The dead salmon filled the air with a sickening odor. As there is no large stream entering Bailey Harbor, the
small ones become overcrowded with salmon, and thousands are obliged
to remain in the bay without the chance of reaching fresh water.
Bailey Harbor would apparently be a desirable locality for a fishing
settlement. It is well protected from the wind in most directious, but
a heavy gale from the south would cause a heavy swell to enter, and
yet a lee coul<l. be found by shifting from one side of the harbor to t he
other, as the occasion might require. Small boats could run into t he
inner harbor aud :fiud shelter from all kinds of weather. Fish are
abundant and easily taken.
A run of 80 miles east brought us to Portage Bay, where we found
shore collecting very poor as compared with Bailey Harbor. The water
is very shallow aud bnt few places exist which are favorable for seining.
Only one large salmon and about a dozen small ones were taken.
Flounders aud sculpins are also scarce. Our seine catch consi t cl
mainly of young cod, and 12 cod were caught on hand lines. J\Iauy
dead salmon were lying on the beaches and some were floating on t Le
water of the bay. A mountain stream flows into the bead of the ba ·.
but as the tide wa low at the time of our visit there, we made n
attempt to eine at it mouth. Taken a a whole, Portag Bay do
not . eem to offer a many iuduc ments for :fl. hing a· Bailey Harb r.
The work in Por tage Bay omplet d our :fi.·hery inv . tigation for th
ea on of 1 D3.
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living on the Island of St. Paul say that the past winter was very severe,
more so than for many years, and that the Jake was frozen to the bottom.
If this be true, the trout planted were undoubtedly killed by the ice.
The first ocean investigation was made with the beam trawl on June
26, off the northern entrance to Isanotski Strait, generally known as
False Pas:s. The bottom here is composed of volcanic sand, and has
very little on it to support a large amount of life. The prin cipal part
of the cafoh consisted of starfishes; the economic species were flounders and-one small cod; the cod, however, was dead and considerably
bruised, as if it had been washed about violently by the sea.
The first trial for bottom fish was made on June 29 at hydrographic
station 34:92, latitude 57° 59' N., longitude 166° 04' W., in 32 fathoms
of water. Fifteen hand Jines baited with salt salmon were put over,
and fishing carried on for thirty minutes. The result of this trial was
two cod. .Another trial was made tpe same day at hydrographfo station 3403, in latitude 58° 06' N., longitud e 165° 22' W., 26 fathoms of
water. The same time was given here as at the previous station. Four
cod and two :flounders were caught; the last-named species were taken
on very small hooks, none being caught on tlle regular cod gear.
On the 30th three :flshing trialRwere made, the first at hydrographic
station 3495, in 27 fathoms, latitude 57° 28' N., longitude 163° 14' VV.·
Nothing was ta,k en here. .A.t the next station, which was in latitude
56° 5!)' N., longitude 163° 02' W., in 34 fathoms of water, one cod,
weighing 6i pounds, was taken. Later in the day we hove to and 1mt
over 13 hand lines, in 37 fathoms, for thirty minutes. The result of this
investigation was the same as at the first station.
The result of the fishing trials made in tbis region was far different
from what was anticipated; fairly good fisldug was looked for. The
ground lying between the Pribilof Islands and Cape Newenham has
never been considered by fishermen to be as prolific as the panks farther
south, yet at times cod may be expected iu considerable numbers. The
almost negative result of the above trials could not have been due to
any fault of the bait, for it was such as we have always used, salt
salmon, and of good quality. It seerrn, rea on.able to suppose that the
low temperature of the water at the bottom where these fishing trials
were carried on accounts for the scarcity of fish. A. comparison of the
bottom temperatures found this season with those of past years shows
a difference of from 4° to 8° . The bottom temperature of water at the
fishing stations thus far this season h:.1,s varied from 32° to 35° F. A
difference of a few degrees may prevent cod fTom migrating to favorite
grounds. In past years it has been found that cod exist in greate ,t
numbers in water ranging from 38° to 43°. The cause for the extra
cold temperature of the water this season is no doubt clue to a very late
summer and considerable quantities of field ice.
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THE BLISH DISTANCE-FINDER.
By Commander Z. L. TANNER, U. S. Navy.

This simple and admirable little instrument was devised Dj John B.
Blish, lieutenant, United States Navy. It has been used to advantage
on board this vessel for about two years, and we have found it particularly valuable at night and in stormy weather.
With . the course and distance and two bearings of a point of land,
without computation or reference to books or charts, the instrument
will give the distance of the point at the time of the first and second
bearings, the distance to be run from second bearing to bring it abeam ;
also the dist.ance at which it will be passed if the course is maintained.
Repeated observations will show whether the vessel is actually making
her course.
Referring to the sketch, Fjg, I is a plan view, full size, and Fig. II a
sectional view.
Scales of degrees and points are marked on the arc, and there is a
scale of equal parts on OD, CE, and CF, which may be used as mile
or fractions of a mile. A and Bare silk threads pivoted at O and drawn
:under an elastic band which rests snugly in a groove surrounding the
instrument, as shown in Fig. II. The band permits free movement of
the arms, yet holds them iu place when set. The vessel is supposed to
be heading at all times from C to E, hence all bearings are plotted
from E.
To use the distance finder, take a bearing of a point, note the numl>er
of degrees or points it bears from the ship's head, note the readiu g o
the log, and set the arm A, counting the degrees from E; steer the same
cour e until tbe bearing is ufficiently cllauged to make a good angle
then take another bearing, note distance run between first aud ._econ
beari11g , and et arm B on tlle number of degree or points the obj ·
bear from the sbip'. h ead, conntiug from E as before. Then fiu
the di tance by log, GH, parallel with CE and between the arm .A.
andB.
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If the point is to be passed at a distance of 5 miles or less, it may
be found convenient to have the lines on the scale represent half miles
instead of miles. In reading the scale, fractions of a mile are estimated
to tenths to correspond with the divisions of the patent log.
EXAMPLE,

First bearing, 30° from ship's head (or E).
Second bearing, 65° from ship's head (or E).
Distance by log between :first and second ·bearings, 8 miles. Set arm
A on 30° for :first bearing, and arm Bon 65° for the second bearing.
Then, 8 miles, the distance run, equals GH between the arms .A.
andB.
CG measured on OE or OD equals 12.6 miles, distance of point at
first bearing.
OH measured on OE or OD equals 7 miles, distance of the point at
second bearing.
HI measured on OE or OD equals 3 miles, distance to be run from
second bearing to bring the point abeam.
CI measured on OD equals 6.3 miles, distance the point will be from
the vessel when it is abeam.
The distances CI and HI are those mostly used in practice, but if the
distances CG or OH are required, grasp the arm .A. at G, or arm B at
H, and swing them to OE or OD and read off the distance from the
scale.
The distance :finder in use on board the Albatross was improvised by
EnsignHenryB. Wilson, United States Navy. The scales were marked
in India ink on Irish linen writing paper, which was then glued to a
wooden frame, and :finally given several coats of shellac varnish. Sewing silk was used for the arms, which were held in place by an ordinary
elastic band resting in the groove, and a small nail constituted the pivot.
It will be observed that the left quadrant of the semicircle is used
in the description and the example; the right one may be used in like
manner by assuming that the ship's head is at F. The instrument is
used as though the vessel wa8 at U, steering to E, on the line OE, but
in reality she was at G when the first bearing was taken, at H at the
time of the second bearing, steering for I, on the line GHI, and the
pivot C is the point on which both bearings were taken.
The distance :finder and Table 5A of the new Bowditch Navigator
are constructed on the same principle.
F. R. 94-16
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TABLES.
Rec01·d of hydrographic soundings by the U. S . Fish Com'niission steamer Albatross f or the
fiscal year ending Jiine 30, 1894.
0

..--<

-~,...

D ate .

Time of
d a y.

(!)

r:n.

-- - - 3240
3241
3242
3243
3244
3245
3246
3247
3248
3249
3250
3251
3252
3253
3254
3255
3256
3257
3258
3259
3260
3261
3262
3263
3264
3265
3266
3267
3268
3269
3270
3271
3272
3273
3274
3275
3276
3277
3278
32i9
3280
3281
3282
3283
3284
3285
3286
32 7
32
3289
3290
3291
3292
3203
3294
32!)5
3206
3207
329
3299
3300
3301
3302
3303
3304
3305
3306
3307
330
3309
331
3311

1893.
Apr. 26 10.00 a.m.
Apr. 27 8.33 a.ID.
June 5 1.15 p. ill ,
Jun e 6 !l.01 p.m.
Jun e 8 7.00 p . m.
June 15 6.10 p.m.
Jt\ne 17 8.10 a. m.
... do .. . 8.28 a.m .
... do ... 8.45 a.m .
. .. do ... 9.01 a. ID,
... do ... 9.16a.m.
... do .. . 9 .52 a.m.
... do ... 10.14 a . ID,
June27 6.58 a. m.
July 1 12.03 p.m .
... do ... 4.24 p.m.
... do ... 5 .51 p. rn.
July 5 9.47 a. m.
.. . do ... 10.0G a . m.
. . . do . .. 11 .23 a . m.
.. . do . .. 12.02 p. ID.
July 6 8 .53 a . ID.
. .. do . .. 11 .03 a. ID.
. .. do . .. 2.12 p. m .
. .. do .. . 6.27 p.ID.
... do . . . 10.24p.ID.
July 7 2.44 a . ID ,
. . . do .. • 6.22 a . ro.
. .. do ... 12.23 p . m.
... do ... 10.05 p . m.
Jul y 8 3.47 a . rn.
. . . do .. . 9.02 a. ro .
.. . do . . . 3.39 p . ID,
. . . do .. . 4.55 p . m .
. . . do .. . 6.44p.m.
. . . do . .. 7.53 p. rn.
July 9 11.06 a. m.
... d o . .. 2.57p. ID,
.. . do .. . 6.48 p . ID,
. . . do . . . 7.53 p. ru.
. . . d o ... 9 .46 p. ID ,
July 12 4.20 a. ID.
... . do ... 7.01 p . m .
... do . . . 7.37 p . m .
.. . do . . . 9.53 p . ID,
.. . clo .. . 10.35 p . m .
... du . .. 11. 38 p . m.
J u ly 13 12.22 a . m.
.. . d o ... 1.09 a . m .
.. . do ... 1.50 a. ID.
. .. d o •.. 2.30 a . m.
. .. do .. . 3.12a. ID .
.. . do . .. 6.1 4 a. m .
.. . do ... 7.02a.m.
8.47a.ID.
... d
... do : : : 12.:17 J). UJ.
... clO ••. 4.4 1 p . ID ,
... <lo ... 5.30 p. m .
... do ... 6.14 p. m .
... do ... 7.25 p. ID,
do ... 10.1 p.m.
July 14 1 2.21 a . m.
,July 17 11.10 a. m.
... llo .. . 10A7 p. m.
Juh· 1
2.41 a. m.
... d·o ... 5.2 a. m.
.. . do ... .42 a.m.
-Tilly 28 12.28 p . m.
... do ... 5.10 p. m.
... do ... 105 p.m.

l. .

.~'.·J~ ~~-' !:~ ~: ::

Lat.N.

L ong.W .

~P<

Charact er of
bottom.

(1)

A

0

I

II

0

15
00
00
00
00
00
15
30
45
45
45
30
15
00
00
40
40
30
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
01)
00
00
00
00
00
00
00

121
123
143
150
152
160
159
159
159
159
159
159
159
162
175
176
176
176
176
176
176
176
176
176
175
175
174
174
173
173
172
171
171
171
171
171
170
170
169
169
169
169
172
172
172
172
173
173
173
173
173
173
173
173
173
173
1173
173
173
173
172
172
169
168
16
167
167
169
168
167
167
166

uo

00
00
00
00
00
00
00
00
00
00
00
00

OF , o F. OF.

Fms.

59
ul
18
45
30
47
01
05
09
11
13
16
19
55
52
41
46
50
49
49
50
39
25
04
30
10
51
30
54
06
18
38
40
42
35
29
11
02
58
57
55
38
20
27
43
51
00
09
18
27
36
45
46
42
42
37
18
21
24
19
56
233
34
11
44
30
54
62
42
05
30

05
20
00
00
00
00
00
20
00
00
45
30
00
00
00
00
15
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00

Sur· Bot
Air · face. _tom

Instru· 'ft~
mentuscd. ·2.g
~ a,

-- -- -- ·--- --

---- ---- --·
36 48
37 29
57 40
57 44
56 48
54 42
54 56
54 56
54 56
54 57
54 58
55 01
55 02
54 04
51 32
51 35
51 35
51 33
51 32
51 28
51 24
51 19
51 11
51 00
50 41
50 28
50 16
50 03
50 31
50 G7
51 23
51 50
52 24
52 31
52 44
52 54
55 04
55 36
56 06
56 16
56 35
57 18
57 18
57 18
57 1
57 18
57 18
1 57 18
57 18
57 19
57 19
57 19
57 16
57 11
57 06
56 51
56 42
56 37
56 32
56 29
56 30
56 :JO
56 07
55 24
55 09
54 56
54 42
57 03
57 03
57 15
57 21
57 27

'o+J~

T emper ature.

Position.

~

266 None obtained.
BOl stf. gy.M ... ...
2,064 gy. oz · · ······ ·
59 gy . S. Sh .......
87 stf.M .. . .. .. ..
60 bl.M ..........
48 g,v. S. P .... ....
41 gy. S.rky .....
36
38
33 S. brk. Sh . .... .
27 liy . S ..........
ue. gy. S . .. . . .
17
48 S.G ...........
697 bk. s ········ ··
62 crs. g y . S. Sh ...
46 crs. g,v. S .. .. ..
57 Sh . . .... . ......
78 g y . S. Sh ..... . .
172 gy. S. P . .. . ....
428
1, 622
2,350 gy. oz. fne. S ...
2,039 g y .M.S . ......
3,323 g y.M.S . ......
4,002 br.0:1. ......... .
3, 191 N one obtained .
2,802 p ,oz . ........
ard ..........
3,667
3, 79.J. br. oz. S .......
2,320 br. oz. S . .. - - ..
1, 330 fne. bk. S ......
250
~
320
97 dk.S.P ........
fn
e.
bk.
S.
G
...
369
1, 554 g n. M.S .....•.
g
n.M
..........
1, 626
68 gy.S. Sh . ... .. .
72 ~Y· S. l>k . Sp . ..
52 ::;. r k y . . . ... ...
35 gy. S. Sh .. .... .
62 g n. M .. .. . .•. .
62
02
64 g n .M .. .. . .. ..
65 g n.M .. . .. ... .
66 gn.M .... .. .. .
07 r ky ..... . ......
69
71
82
78 gn.M.fne. , .. .
77 gy.S ... . ... ....
81 gy.S . ..... . .. . .
516 p;n . M . ' .. . ....
80 fne. gy., ·. rk~ ..
80 fn\P' .S.bk. p.
797
~ -n ~b·t·1i~eci:
1, 1
74 gy. ···········
100 fn .gy. '.bk. p.
260 fn . p;y. s ..... .
843 fn .gy .•......
809 fn
s .... ..
756 gn . . vol. ...
442 ~n.:M .. . ...•. .
35 1ue. gy. · .. . . . .
43 gy. . ·11 •• •••• •
41
S:::: ::
33
38 fn . s. bk.

ff:~::::::: :::

ff~: ~~k.-sh::

r!l. G.:::::: ::

5~-?~: ~-;:::::::

i~[~::::::: :

·:lP.'·

}?ic:fif

Lbs.

54 ---: . ~~~~b·e-~::
53
47 35.0 . . . rlo . .. . .
45 --- · T auner ..
. . .. do .. . ..
45
44 .... . . .. do . .. ..
. . do .....
43 ..... .. . do . .. ..
43 ..... . .. do . .. ..
43 ..... ... do . ....
43 ... . . . . . do ... . .
43 --- ·- ... do .. ...
43 ··· · - .. . do . ... .
46 -···· ... do . ....
48 36.6 Sigsbee . .
48 ... . . T anner ..
. . . do . ....
48
47 ----- . .. do . ... .
47 ·· ··· . . . do .. ...
47 30.4
44 38. 6 . ~~~~b·e·~ ::
44 38.5 ... do . ... .
44 36.9 ... do . . ...
44 37. 3 ... do . . ...
48 39.6 .. . do . . . ..
49 34. 6 ... do .. .. .
48
do ... . .
49 35. 0 ... d,
... do .. ...
49
... do .....
48
.. . do ... . ..
49
48 ···· - . .. do . . . . .
44 -- -·· T anner ..
... do ... ..
41
41 ··· ··
.~~!~b·e-~.:
40
46 ----· ... do ... ..
... do . ... .
47
47 . . . .. . . . d o . . ...
47 ---- - T au n er . .
do .. .. .
47 ---· ·
... d o .....
42
...
do .....
38.0
44
44 36. 0 ... do .. .. .
do .....
.
.
.
38.
0
44
44 37.0 ... do .....
...
do .... .
37.0
44
44 37.0 ... do .....
•.
do .....
.
37.0
44
42
43 37.8 ... do . ....
42
..
.
do ... . .
38.0
43
42
42 37.8 . . . clo .....
42
...
do .....
37.
9
43
43
43 37.7 ... do .....
43
...
do .....
38.0
43
43
45 37.0
47
37.
7
46
46
46 37.7 ... do . . .. .
46
46 36.2 .. . do .. . ..
46
46 35.5 ... do ... . .
47
45 38.0 ... do •....
46
44 38.0 Tanner ..
46
46 38.3
49
..
45
4
51 1 45 ----- . .. do .... .
46 -- --- . .. do . ....
50
48 ... . . . .. do . ....
50
44 41.9 Tanner ..
50
45 37.6 . .. do . .. ..
50
43 36.0 ... do .....
45
42 35.0 ... do .....
45
42 34.8 . .. do . ....
45

58
5!
48
46
47
47
46
46
46
46
46
46
46
48
43
47
48
50
50
50
52
48
52
52
49
50
50
50
G3
49
50
49
48
47
46
45
49
48
48
48
48
42
43
43
42
43
43
42

"I-

I

.. ~!~~~~ : :

~~/~~::

35
35
60
25
25
25
25
25
25
25
25
25
25
25
35
25
25
25
25
35
35
35
60
60
60
60
60
60
60
60
60

60
25
25

35
35
35
35
35
35
35
25
25
25
25
25
25
25
25

25
25
25
25
.... 25
35
3;;
35
35
3c

35
.,-

35
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Record of hydrogrnphi c soiiridings by the U. S . Fis h Comriiission steamer .Albatross for the
fiscal yeai· ending Jime 30, 1894-Continued.
0

Posit ion.

~
~

·.:

Date .

Temperature.

Tim e of
day.

.c1

Lat.N.

<I)

w.

Long. W .

- --

--

¢.

Character of
bottom.

<I)

A

Fms.

1893.
July 29 9.46 a .m.
... do ... 5.14 p.m.
... do ___ 11.22 p.m.
,July 30 2.04 a . m.
... do ... 5.00 a . m.
.. . do ... 8.31 a. m.
... do . .. 1.16 p. m .
... do ... 5.50p.m.
... do .. . 10 .27 p. m.
J"uly 31 3.22 a . m.
. . . do __ _ 6.49 a.m .
A.ug. 1 4.4.4p.m .
.. . do . .. 10.44p. m.
d..Ug. 2 1.16 a.m .
.. . do ... 7.36 a . m.
. .. do . .. 10.07 a.m.

57 38 00
58 13 00
58 42 00
58 51 00
58 36 00
58 22 00
58 07 00
57 52 00
57 38 00
57 24 00
57 10 00
58 08 30
58 45 30
59 04 00
59 41 00
59 55 00

165 20 00
164 47 00
165 30 00
166 11 00
l!i6 38 00
167 04 00
167 29 00
167 54 00
168 10 00
168 42 00
160 05 00
169 14 00
168 48 00
168 34 00
168 06 00
167 55 00

3328
3329
3330
3331
3332
3333
3334
3335
3336
3337
3338
3339
3340
3341
Z342
3343
3344
3345
3346
3347
3348
3349
3350
3351
3352
3353
3354
3355
3356
3357
3358
3359
3360
3361
33(;2
3363
3364
3365
33!i6
3:307
3308
3369
3370

. . . do .. . 10.22 a . m.
... do ... 10.37 a. m.
.. . do . .. 11.35 a. m .
. . . do. __ 11.50 a.m.
-- .do ... 12.05 p . m.
. . . do ... 12.20 p. m .
... do . .. 12.85 p. m .
.. . do .. . 12.50 p . m.
. .. do . .. 1.05 p.m.
.. . do ... 1.20 p.m.
... do ... 1.35 p . m.
. .. do ... 1.50 p. m .
... do . .. 2.05 p. m.
... do . . . 2.20 p.m.
... clo ... 2.35 -p.m.
. . . do .. . 2.50 p.m.
. . . clo ... 3.05 p. m.
... do ... 3.20 p.m.
.. . clo .. . 3.35 p. m.
. .. do . . .11.45 p.m .
A.ug. 3 3.10 a . m.
... do . . . 1.15 p. m .
. ~ .do .. .11.01 p.m.
A.ug. 4 2.39 a. m.
. .. do .. . 6.11 a. m.
A.ug. 5 4.15 a. m .
.. . clo ... 1.53 p. m.
... do. __ 11.20 p. m.
A.ug. 6 2.04 a . m.
... do . . . 4.42 a. m.
. .. do ___ 3.46 p. m.
Aug. 7 12.02 a. m.
.. . clo .. . 5.02 a. m .
.. . do .. . 10.16 a . m .
... do ... 5.10 p.m .
... do ... 11.12 p.m.
.A.ug. 8 4.13 a. m .
Aug. 9 4.21 a. m.
... do __ _ 1.09 p . m.
... do ... 6.39 p . m.
A.ug. 10 12.18 a. m.
.. . do ... 2.47 a.m.
... do ... 7.10 p. m.

59 56 00
59 58 00
60 00 00
60 01 30
60 03 00
60 05 00
60 06 30
60 08 00
GO 09 30
60 11 00
60 13 00
60 14 30
60 16 00
60 17 30
60 19 00
60 21 00
60 22 00
60 24 00
60 26 00
60 26 00
60 24 00
59 47 00
58 52 00
58 33 00
58 15 00
57 24 00
58 04 00
58 52 00
59 09 00
59 24 00
59 33 00
58 43 00
58 11 00
58 01 00
57 41 00
57 25 00
57 08 00
56 49 00
56 37 00
56 31 00
56 23 00
56 18 00
54 53 15

16 gy. S. Sh . ......
167 54 00
14 fne. gy. S . .. ...
167 53 00
14 fne. gy. S ......
167 53 00
14 fne. gy. S .... - .
167 54 00
14 fne. gy. S .... ..
167 55 00
15 foe. gy. S ......
167 56 00
16 fne. gy. S ......
167 57 00
15 foe. gy. S . . . .. .
167 58 00
15 fne.gy.S.bk.Sh
167 59 00
16 fne. gy. S . . . . . .
108 00 00
16 fne.gy .S.bk.Sh
168 01 00
l(i
fne. gy. S ......
168 02 00
16 fne. gy. S .. .•..
168 03 00
16 fne. gy. S ...•..
168 04 00
16 fne. gy. S ......
]68 05 00
17 fne.gy .S.b k .Sb
168 05 00
16 fne. gy. S . . ... .
168 06 00
19 fne .gy.S.bk.Sh
168 07 00
19 fne.jy. S •.....
168 08 00
27 gn. . fuo. S ...
169 54 00
35 bk.M ........ .
170 48 00
171 08 00
38 clk.M .....•• ..
40 bk.M ..... : ...
170 38 00
42 None obtained
170 28 00
40 ~n.M.fne. S ...
170 18 00
37
170 24 00
55
171 41 00
57
172 45 00
57
173 00 00
57
173 31 00
70
175 00 00
176 10 00
71 gn.M ... .... ..
176 38 00 1,744 gn. M. fne. S ...
175 41 00 1,367 gn . M.fno.S ...
77
174 05 00
172 50 00
09
60
171 38 00
gn.
······-· ·
169 42 00
37 fno . S. Sh .. ....
59
107 55 00
5G
166 43 00
165 28 00
48 Yin. .fo e. S ...
49
ue. gy. S . . ... .
164 48 00
20 dk. gy. S.Lava .
164 25 40

3371 ... do .. . 7.20 p . m .
3372 ... do ... 7.25 p.m.
3373 ... do ... 7.30 p.m .
8374 ... do .. . 7.35p.m.
3375 .A.ug.17 7.13 a.m.
3370 ... do. __ 9.2la.m.
3377 .. . do ... 9.53 a. m.
3378 ... do ... 11.08 a.m.
3379 .. . do .. ·. 12.10 p . m.
3380 ... do ... 1.20 p. m .
3381 -- .do ... 2.57 p.m .
3382 .. . do •.. 7.05 p.m .
3383 .. . do ... 11.16 p. m .
3384 .A.ug.18 3.20 a . m .
3385 .. . do. __ 7.20 a.m.
3386 ... do ... 9.01 a.m .
387 J • • • do ... 10. 25 a. m .

I

II

0

I

II

54 52 00 164 26 20
54 51 30 164 26 40
54 51 00 164 27 00
54 50 30 164 27 20
53 25 00 167 33 00
53 35 00 167 53 00
53 88 00 167 59 co
53 45 00 168 01 80
53 52 00 168 01 30
53 56 00 168 07 00
54 04 00 168 14 00
54 30 00 168 35 00
54 56 00 168 56 00
55 22 00 169 17 00
55 50 00 ]69 24 00
55 59 00 169 27 00
56 09 00 169 29 00

"

35
26
22
21
25
29
:16
38
36
41
42
38
30
24
22
14

fne. S. dk. M ...
fne. gy.S ......
gy. s ..... .... .
fne. gy. S .... . .
fne. gy. S ..... .
crs. gy. S .•....

~t~--~::t::

fne-g_Y· S - -· · - gy. . rky ......
fne.gy .S.bk.Sp
dk. M . fne. S ...
fne. gy. S. M . ..
fne.gy.S .bk.Sp
fne. gy. S. Sh . .
gy.S ..•.......

;tfft .~--~~-::

ii: ;::

at ;.-if.1·~-~.-s

~:~J:i~~:s:

17
15
14
9
43
89
407
755
717
781
1,263
822
1,205
] , 187
1,036
341
292

I

--

3312
3313
3314
3315
3316
3317
3318
3319
3320
3321
3322
3323
3824
3325
3326
3327

0

Instrumentused.
A"ir. face.
Sur- Bottom.

elk. gy . S .Lava .
dk. gy. ' ...... .
dk.gy. s..... ..
dk. §y.S . ..... .
bk ...........
G ..............
fne._u..S.bk.Sp
gu. . fo o. S . . .
clk.S.fn e.G ...
bk. vol. S ......

:rJ::::::::::

~11~~~~~:

~k: :·. ~~~:~~--~-

OF.
45
44
43
42
42
44
45
46
46
46
46
47
44
43
42
42

0 ]'.

F.
35.5
41.4
41.8
41.0
40.1
37.0
35.5
37.5
36.1
36.8
37.3
31.8
33.9
39.8
41.1

o

Tanner __
. .. do .....
... do ... . .
... do .....
..•do . . ...
. . . do .. . ..
. . . do .... .
... do .. ...
.. . uo . ....
. . . do .....
. .. do -- -- ·
. . . do . ....
... do ... . .
... clo .. . ..
. .. do . ....
nett
·- -- · Bas
tub e .
4-2
42 ---- - . . . do .. . ..
42
42
42
42
42
42
42
42 . ..... .. ,do . ... .
42
42 - - -- - ... do ..•..
42
42 --- -- ... clo . . ...
42
42 --- -- ... clo .....
42
42 ----- ... do .....
42
42 ----- ... clo . ....
42
42 . .... . . . . clo .. . ..
42
42 . ..... . ... clo .. ...
42
43 -- --- ... do .....
43
43 ···· - .. . clo. ____
4B
43 ---·- ... do .....
43
43 --·- - ... do .....
43
4:l ···· - - - .do . ....
43
43 ·· -· · .. . do . ....
43
43 · ·- · · . .. do .....
41
41 35.3 Tann er ..
42
42 32.0 ... do . ....
43
43 31.8 . . . do .. ...
45
44 30.8 . .. do .....
46
43 . .... ... do ... ..
46
4-i 35.4 ... do- - --47
43 40.3 ... do .....
48
45 o7.4 .. . do . ....
46
44 35.3 ... do .....
45
43 34.2 ... do .....
45
43 35.7 ... do .....
51
46 36.7 ... clo . ....
44
44
Siirsboo ..
45
44 35.5 ... do . ....
48
40 35.2 . . . do .....
49
47 38.0 ... do .....
47
45 37.8 T anner ..
47
45 37.8 ... clo .....
46
44 40.0 ... do ....
46 38.0 ... do .... .
49
46 37.5 . .. do .... .
48
48
45 30.5 ... do .....
45 80.4 . . . do . .. . .
48
53
47 -·-·· Bassnett
tube.
53
47 . . ... .. . do . ..•.
53
47 ····- . .. do . ....
53
47 ... .. . .. do . ....
53
47 . .... . .. do .. __ .
47
46 41.8 Tanner ..
47
44 40.3 Sigsbeo . .
48
44 37.9 .. . do .....
48
44 36.2 . .. do .....
48
47 36.5 ... do ... . .
48
47 36.6 . .. do ... . .
49
48 35.8 .. . do .... .
49
47 36.4 ... do .....
46 35.9 . . . do __.. .
48
48
47 35.9 .. . do .....
48
47 36.0 .. . do .....
47 38.3 .. . do .....
49
49
48 38.7 Tanner ..
42
42
41
41
41
42
42
43
43
44
44
45
43
42
41
42

:::JJ~:::::

'H
0

..µ~

~J.l

.,., i:I
<ll- ~

~"'
Lbs.
25
25
25
25
25
25
25
25
25
25
25
2.
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
2
2·
2
25
2~
25
2::;
25
25
25
25
25
25
25
25
25
25
35
35
35
35
25
25
25
25
25
25
25
25
25
25
25
25
25
35
35
35
35
35
35
35
35
60
35
35
25
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Becord of hydrographic soundings by the U. S. Fish Com'ntission steamer A.lbat1·osB for the
fiscal year ending June 30, 1894-Continued.
'--<

0

Temperature.

Position.

z

Date.

Time of
day.

1

_ _ _ __

Lat. N.

_

_

Character of

_1

,'.; ...;
Instru- ~
. Sur- Bot ment used. ·:5 ·;;
Air. face. tom
~

l - -- ~ - -1

bottom.

Long.W.

·- - - - --1 - -- --1 - - -- - - - - - -1- - - - - -1-- - - - - - - - - - L bs.
o F. oF. oF.
1893,
.A.ug.18
... do ...
Aug. 19
... do . . .
... do ...
... do ...
. . . do ...
... clo . . .
... do ...

0

I

II

3388
3380
3390
3391
3392
3393
3394
3395
3396

11.50 a. m.
10.18 p. m.
12.39 a . m.
2.56 a. m.
5.19 a.m.
8.02 a. m.
10.47 a. m.
3.02 p. m.
8.11 p. m.

56
56
56
56
56
56
56
56
56

19
47
45
42
39
36
32
29
25

00
00
00
00
00
00
00
00
00

3397
3398
3399
3400
3401
3402
3403
:1404
3405
3406
3407
3408
3400
3410
34ll
3412
3413
3414
3415
3416
3417
3418
3419

Aug. 20
... do ...
... do ...
... <lo ...
Aug. 21
... do ...
... do ...
.Aug. 22
... do ...
... do ...
... do . ..
... do ...
.Aug. 23
... do ...
... do ...
.Aug. 24
... do ...
.Ang. 31
... do . . .
... do ...
... do ...
... do ...
... do . . .

2.11 a. m.
9.45 a. ru.
4.21 p. m.
ll.18p.m.
4.48 a. m.
10.04 a. m.
10.52 p. m.
1.07 a. m.
4.09 a. 10.
7.16 a. ro.
1.46 p . m.
8.03 p. m.
9. 25 a. m.
4.25 p . m.
10.25 p. m.
9 .00 a. ro.
5.43 p. m.
9.01 a. ro.
9.48 a. ro.
10.46 a. m.
1.56 p. m.
3.49 p. ro.
5.52 p. m.

56 21 00
55 25 00
54 38 00
550000
55 23 00
55 46 00
56 26 00
56 18 00
56 01 00
55 43 0(1
54 59 00
54 17 00
53 48 00
53 29 00
53 09 00
53 38 00
54 08 00
54 13 00
54 10 00
54 07 00
b4 18 00
54 26 00
54 14 00

3420 ... do . . .
3421 ... do . . .
3422 ... do ...
3423 ... do ...
3424 Sept. 1
3425 . .. do ...
3426 ... do ...
3427 . .. d o . . .
3428 Sept. 2
3429 ... do ...
3429a .. . do . ..
3430 .. . do ...
3431 Sept. 3

5.57 p. m.
6.03 p . ro.
6.09 p. m.
6.15 p. ro.
7 .54 a. m.
2.17 p. m.
9.28 p. m.
11.30 p. m.
1.37 a. m.
5.03 a. m.
9.33 a.m.
2.36 p. m.
11.48 a. m.

54
54
54
54
54
55
55
55
56
56
56
56
56

3434
3435
3436
3437
3438

8.39 a. m. 54 09 00
0.14 a. ro. 54 12 00
10.46 a. m. 54 16 40
12.00 m . 54 18 00
12.~7 p. m. 5-! 15 30

:m -~~a~·.~- t;: :: ::
3439

.. . do . ..
.. . d o .. .
... d o . ..
· . .. do . . .
. . . d o ...

Sept. 9 I 7.06 a. m .
. ..
...
-- .
.. .
...

10.02 a. m.
10.54 a. m.
12.50 p. m.
1.11 p. m.
1.47 p. m.

45
30
15
00
00
00
00
00
00
00
00
00
00

49
46
46
46
47
4G
47
48
47

48 . . . . . Tanner . .
4.3
•••• do.....
45 ........ do.....
45 ........ do... . .
45 38.9 ... do . .. . .
46 38.1 ... do.... .
46 35.4 Sigsbee ..
47 35.4 ... do .. . . .
47 35.4 ... do .. . ..

48
48
56
48
48
51
50
49
48
49
49
48
50
50
50
48
49
51
51
54
51
50
55

47
47
40
47
47
48
46
46
47
48
48
47
48
48
48
47
48
46
46
47
46
46
47

55
55
55
55
50
53
49
49
48
49
49
49
47
51
52
52
51
51
57
57

47
47
47
47
46
49
47
46
46
47
47
46
45
47
47
45
45
45
46
46

~t~ ~~~~b_e_~ ::
35.1 ... do .... .
35.0 ... do .... .
35.1 ... do . . .. .
35.2 ... do . .. ..
35.8 .. . do ... ..
........ do .... .
..... . .. do .. . . .
44.6 Tanner . .
45.0 ... do ... ..
45.0 ... do .... .
45.9 ... do ... ..
41.5 ... do .... .
.••.. Bassnett
tube.
..••.... do .... .
........ do .... .
........ do .... .
........ do . ... .
39.0 Tanner ..
39.9 ... do . ... .
38.8 ... do .... .
39.0 ... do .. .. .
39.0 ... do ... ..
40.0 . .. do .... .
39.3 ... ,lo .. .. .
40 .6 .. . do ... . .
39.0 ... do .. .. .
44.7 . .. do .. .. .
43.2 . . . do ... . .
42. 5 . . . do ... ..
42.l . . . do .. .. .
44.0 .. . d o . ... .
43.0 ... do ... ..
42.9 ... do .. .. .

52

48

46.5 ... do .... .

54
61
35
37
41

fne. gy. S. bk.
Jl·
bk. S. G . . . . . . .
bk.G .... ... ...
fne. . brk. h.
G. brk. h . .. . .
rky . . ... ......

55
55
63
53
53

30
33

crs. c1k. . . . . ..
bk. S ..........

51
51

G. brk. , h . . .. .
bk. S. brk. Sh..
hk . . R, .......
dk. --· ... .. . .
·rs. , . G. brk.
,·h.

51
51
52
5;1
52

48 44.0 . .. do .. . ..
48 42.8 ... do .... .
47 45. 6 . . . do .... .
47 ....... . do .... .
47 .... . Ba snett
tube.
48 ....... . do .. .. .
4 . .... ... do . . . . .
40 ... . . ... do .... .
49 ....... . do .. . ..
49 , .. ... ... do .. .. .
40 . ... .... do .. . . .
49 ... . .... do .. .. .
4 ........ do . .. . .

I

at~~::::::::
ti.\i:8.'~

32
34
10
45
21
56
32
26
35

i;~:::l~~l:::

t~'l.t~--~~.::

r~::atL::::

~! ~~ ~~ 1~~ i: g~

I 54

27 00 163 55 00
1

3440
3-141
3-!42
3443
314-1

. .. clo
... do
... do
... do
. . . do

34-15
3-1-1«;
3-1-17
3448
3449
3-150
3-151
3-152
3453
3:&5!

.. . clo . . . 1 2.10 p. rn. 54
.. . d o . . . 2.40 Jl. m. 54
... clo ... 3.19 p. m. 5-!
... clo ... 3.35 ll· m. 5-1
. .. do . . . 3.-17 J). m. 54
.. cl ... 3.5 1).lll. 1 5-1
... do ... 4 .08 p . m. 5!
• pt.11
.4-'3 n.m. 55
... do ... 10.1'.l n.m. 55
.. . do . . . 11.ll a . 10 . 55

3-r5 ... do .. . 12.43 )1. m.
3-1:iG ... clo ... t:?.f p . m.
3457 .. . do . . . 1.1:l p. m.

13
13
13
13
36
12
47
59
l1
22
28
55
48

Fms.
//
74
00
57
00
63 fne.gy.S.bk .Sp
00
1
1
65
00
~:~:.
76 ~
00
gn.M ......... .
346
00
bl. M. fne. S. G .
00 1,631 crs. bk. S ..... .
00 1,787 gn. M . fne. S.
00 2,000
bk. Sp.
gn.M ......•..
176 45 00 2,040 gn. M. fne. S .. .
176 13 00 2,055 gn.M. S . ..... .
175 27 00 2,041 gn. M. fne. S .. .
1743200 ], 996 gn. M. fne. S .. .
173 38 00 1,928 gn. M. fne. S .. .
172 44 00 1,833 gn. M. fne. S .. .
171
171 04 00
69 gn. M. fne. S .. .
170 34 00
gn. M. crs. S . . .
924
170 50 00
gn. M. fne. S .. .
171 07 00 1,647 gn.
M ........ .
1,867
171 49 00
172 30 00 1. 932
1;
948
173 11 00
gn.M. bk.S ..•.
171 51 00 1,429 bk.S
.
170 31 00 1,027 bk.S. .........
C ....... .
170 HO 00 1,171
~n.
M.
fne.
S
..
.
1,053
170 47 00
42 ak.gy. s...... .
165 58 00
42 dk.gy. s ...... .
165 54 CO
38 bk. M . fne. S .. .
165 51 00
45 G. brk. Sh ... ..
165 41 00
84 G. crs. bk. S .. .
165 28 00
23 fne.gy. S .•••••
165 33 00
23 fne.gy. S ..... .
165 33 30
28 fn e. gy. S ..... .
165 34 00
25 fne.gy .S.bk.Sp
165 34 30
26
165 35 00
113
165 27 00
81 G.M ......... .
166 36 00
78 fne. bk. S •• ••••
167 53 00
79
168 19 00
97
168 45 00
77 crs. S. G ...... .
160 09 00
61 g n. M. fn e. S . . .
170 04 oo
47 g n. M. fn e. S .. .
170 18 00
43 g n.M ....... ..
Hi9 26 00
42 b k. S. G . ..... .
40 r k y ... . ..... ..
54 G. brk. Sh . .•. .
166 15 00
57 dk.G ......... .
166 00 00
49 dk.gy. .. . . ..
165 50 00
50 gy. S. brk. Sh ..
165 40 00
51 crs. elk.,·. brk.
1165 32 00
O

169
170
171
171
172
172
1.73
174
175

54 32 00 163 31 00

54 33 00 163
163
163
162

54 39 00
II 5i54 4044 0000

46
48
51
52
53
53
54
12
18
19

00
00
00
00
00
30
00
30
00
00

10
05
03
56

00
00
00
00

162 52
162 50
162 43
162 41
162 39
162 3
lli2 37
16153
1 ·1 l
ilGl 03

00
00
00
00
00
00
00
00
00
00

5 2:! 30 160 54 00
:;:; 2-1 30 lf,0 49 30
55 25 00 1160 45 00

52

~~

18
15
10
22
32
2

~~

•12

Sb.

i;~r
..h:::::::: ~}
G. urk. h..... 51

~c---~~:. -~:::

fn . bk.

. .. .. .

~~

53

35.0
35.1
35.l
S5.3
35.5
35.l.

... do .... .
.. . do .... .
... do .... .
.. . do .... .
.. . do ... ..
... do . . . ..
Tanner ..
39.0 ... do .. . ..

.

!g ,:::::!:::~~ :::::
49 .. . .... . do .. . . .
40 1· ···· ... do .. .•.
49 ........ do .....

25
25
25
25
25
2fi

35
35
60

60
60
60
60
60
60
35
25
35
60
60
60
60
60
60
60
60
25
25

25
25
25
25
25
25
25
25

25
25
25
25
25
25
25
25
25

25
25
25
25
25
25
25

INVESTIGATIONS OF THE STEAMER ALBATROSS.
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Record of hydr·ographic sonnd'ings by the U. S. Fish Comrnission steamer .AlbatroBB for the
fiscal year ending June 30, 1894- Continued.
.....

Position.
Date.

Character of
bottom.
Lat. N.

1893.
3458 Sept.11 1.30 p. m.
3459 ... do . . . 1.44 p. m.
3460 . . . do . . . 1.50 p. m.
3461 ... do . . . 2.01 p. m.
3462 . .. do ... 2.08 p. m.
3463 ... do . . . 2.14 p. m .
3464 ... do .. . 2.21 p. m.
3465 ... do .. . 2.28 p . m.
3466 ... do . . . 2.35 p. m.
3467 ... do . .. 2.40 p. m.
3468 ... do . .. 2.43 p. ro.
3469 Sept. 14 8.00 a . m.
3470 .. . do .. . 5.56 p . m.
3471 ... do .. . 8.06 p. m.
3472 ... do ... 10.52 p. m.
3473 Sept. 15 1.53 a. m.
3474 .. . do . . . 5.39 a. m.
3475 ... do .. . 9.20 a . m.
3476 .. . do .. . 1.10 p. m.
3477 . .. do .. . 4.50 p. m.
3478 ... do . .. 8.44 p. m.
3479
~~3480
3481 ... do . . . 8.40 a. m.
3482 .. . do . . . 1.02 }). m.
3483 ... do . . . 5.G5 p. m.
3484 . .. do . . . 9.12 p. m.
34.85 Sept. 17 1.25 a. m.
3J8G ... do ... 5.28 a. m.
3487 ... do ... 7.44 a . m.
3488 .. . do .. . 9.43 a. m.

-~~R~· 1g~ !: ::

o

,

Long. W.
o

11

55 26 00
55 28 00
55 2!) 00
55 30 00
55 31 00
55 32 00
55 33 00
55 34 00
55 35 00
55 35 30
55 36 00
57 14 00
57 24 00
57 21 00
57 18 00
57 14 00
57 08 00
57 J 1 00
57 15 00
57 18 00
57 20 00
57 20 00
57 17 00
57 12 00
57 09 30
57 09 00
57 07 00
57 04 00
57 01 00
57 00 00
56 58 40

~ ,.;
Instru- ~
. Sur- Bot- mentused. ·a3.S
.A.ir. face. tom.
~ :c

Temperature.

Time of
day.

,

Fms.

11

160 41 00
160 37 00
160 35 00
160 34 30
160 35 00
160 35 00
160 35 00
160 35 00
160 35 00
160 35 00
160 35 00
151 52 00
149 33 00
149 11 00
148 38 00
148 06 DO
147 22 00
146 41 00
145 52 00
145 05 00
144 17 00
143 27 00
142 28 00
141 31 00
140 37 00
139 38 00
38 40 00
137 43 00
136 46 00
136 12 30
135 47 30

36 brk. Sh . .......
21 brk. Sh........
19 G. brk . Sh.....
13 bk. S. Sh.......
27 fn e. bk. S. S h . .
31 foe. bk. S . .. • ..
38 bk . S ..........
38
42
31 bk. S. Sh. . .... .
26 bk.S ..........
46 gy. S. brk. Sh . .
938
1, 427
1, 961 br. M. fn e. S.. . .
2,741 ur.M..........
2,587 br.M ..........
2,320
2, 150
2,140
2, 119 gy. Oz.........
2, 099 gy.Oz .... .. ...
2, O'M
1, 046
1, 826 l t. br. Oz.......
1, 868 br. Oz.........
1, 724 br.andgy.Oz ..
1,553
1, 270
756 gn .M. S .......
55 rky ...........

OF, oy, o F.
Lbs.
53
49 .... . Bassnett
25
53
tube.
25
49 .....
52
... do .... .
25
48
52
25
48 . .... ... do ... . .
52
48 ........ do .... .
25
52
25
48 ........ do .... .
52
48 ........ do .... .
25
48 .... . ... do ... ..
25
25
49 . .... ... do .... .
25
52
49 ...... . . do .... .
52
25
49 .... .... do ... . .
25
48
47
Tanner ..
47
35
47
GO
50
48 35.1 ... <lo .... .
60
50
47 35.0 ... do .... .
GO
53
60
51 35.0 ... d o .... .
60
51 35.0 ... do . .•..
61)
51 34.6 ... <l.o . .. ..
52 35.1 .. . do ... ..
60
60
53
51 35.1 .. . do ... ..
GO
53
51 35.1 ... d o .... .
60
51 35.1 ... do ... ..
60
52 35.l ... do .... .
54 35.1 ... do ... ..
60
58
60
59
55 35.0 ... do ... ..
60
53 35. 1 ... do .... .
54
60
51 35.1 ... do .... .
~~ 52 35.1 ... do .... . 60
53 38.0 .. . do .... .
35
55
25
55
54 45.0 Tanner ..

ft~-~~::::::: i~

if: 8r:::::~:: i~

rl.\i~.\i;::::::: g~

\l

tf:3:z_:::::::::

Position.
Serial

.No.

Date .

Dr.
Hy.
Hy.
Hy.
Hy.

3490
3491
3598
3599

3600
3492
3493
3404
3495
Hy. 3496
Hy. 3497
Hy. 3498

1894,
June
June
June
June

6 9.00 p. m.
7 5.06 a . m.
8 3.18 p. m.
9 10.49 a. m .

June 26
June29
... do .. .
... do . . .
June30
... do .. .
.. . do ...
. .. do...

Temperature.

Time of
day.

Remarks.
L at. N.

Hy.
Hy.
Dr.
Dr.

Etf .~~ff~~~~::

i;f.).f:s :: ::: ::: !~

3.41 p. m.
1.08 p. m.
4.16 p. m.
11.55 p. m.
7. 36a.m.
12.03 p. m.
3.24 p. m.
9.34 p. m.

Long. E.

0

I

II

0

I

II

52
52
52
52

46
41
01
05

30
30
00
00

175
176
177
177

27
24
34
40

00
00
00
00

55
57
58
58
57
56
56
56

06
59
06
24
28
59
59
58

00
00
00
00
00
00
00
00

163
166
165
163
163
163
163
165

28
04
22
38
14
02
48
15

00
00
00
00
00
00
00
00

West.

Fms.

~: mi~ 3'}~!,~s~
34
55

bk. G .......
rky.fne.8.Sh

9

fne. elk. vol.S
~Y- S........
fne. gy. S....
fne. gy. S....
fne. gy. S....
fne. gy. S....
fne. gy. S....
gn.M.......

32
26
21
27
3!,
3
44

43

40 .....
39 3.50
40 ... .. Beam-trawl.
42 .... .
Do.

43
44
45
40
38
42
42
41

41
38
38
37
38
40
40
38

!~43

40.0
33 .0
35.7
34.5
34.0
32.0
34.3
34.0

Beam-trawl.
Fiahed.
Do.
Do.
Do.
Do.

Recol'd of dredgi11g and trawling stations of the U.S. Fish Com1nissfon steamer Albatross.
S<'riul

No.

I Datl•. I
I

l'ositiou.

Timo.

1893.
,\ pr. 20
9.'.!0 n. m.
... tlo .... 11.21 n. rn.
Apr. '.!7
6.55 n. m.
July 8 11.02 n. m.
1.2911.m .
Julj 12
9.05 11.. m.
... do .... 12.32p.m .
. . . do... . 4.11 p. m .
. . . <lo.... 8.13 p. m .
July 13
3.51 n . m.
.. . do.... 7 .24 n. m.
... clo .... 0.14 n. m.
. .. do .... 10.22 n. m.
... clo ... . 3.09 p. lll .
July 14
4.05 n.m.
.. do .... 8.12 a . m.
.. . do .... 11.12 n.m .
... do ... . 2.56p. m.
... do . ... 5.55p. Ill.
July 17
5.45 a. m.
.. do .... 8.09 n. m.
. . . do .... 9.10 a. m.
... do .... 9.5t n. rn.
... do .... 11.53 n. m.
... do . .. . 2,16 1>. Ul.
.. . do .... 6.55p. m.
July 28 10.44 n.. U).
... do .... 2.23 p. JU.
... do .. . . 7.55 p. m.
July 20
6.39 n. m.
.. . clo ... . 1.00 p. UI.
... do ... . 7.33 p.m.
July 31 11.09 n.. m.
ug. 1
6.14n.m.
. do ... . 10.10 n..m .
.. . do ... . 1.34 p. m.
851:1 . do .... 7.43 Jl.lll.
:l5H Ang. 2
4.0G 11. m.
3515
. do . . lOA:1 ri. m.
:1510
clo
:1.r,1 p. 111.
:H',li
clu
H.01 p. 111.
ar,11.1 A111&, a II, tu II, 111,

.. do .... l

I

Lnt. X.

I Long. W.

0

I

30
30
37
52
52
57
57
57
57
57
57
57
57
56
56
56
56
56
56
56
56
56
56
56
55
55
57
56
57
57
57
58
57
57
57
67
58
59

50
4-!
'.!8
06
15
18
18
18
18
19
10
05
00
47
32
32
33
3-!
37
32
18
13
12
02
51
38
06
57
09
33
43
33
00
12
32
49
27

f>!l
00

fi{)

(I()

:.!7
:.l~

(I()

22

28

00 1 1~1 59 45
45
120 57 00
00
123 00 00
00
171 45 00
00 1 111 40 00
00
170 42 00
00 1 171 18 00
00
171 M 00
00
172 3-! 00
00
173 5:1 00
00
17:l 45 00
00
173 47 00
00
173 14 00
00
17:i 14 00
00
172 28 00
00
171 50 00
00
171 20 00
00
170 3-l 00
00
170 01 00
00
169 45 00
00
169 38 00
00
169 36 00
00
169 35 00
00
169 30 OJ
00
169 18 00
00
169 00 00
15
170 11 00
00
169 27 00
00
168 17 00
00
165 55 00
00
164 42 00
00
164 49 00
00
169 43 00
30
169 51 00
00
169 38 00
ao 16!) 27 00
00
169 01 00
00
168 21 00
00
167 5:3 00
00
J68 08 00
00
JOO 01 00
00
171 ,rn 00

. Sm-1Bot- Dopth.

·r·

Character of
bottom.

Direction.

Drift.
Force.

Direction.

1

o J( oF. o F. Fms .
5-!
51 46. 5
80
56
53 -- ---68
52
50 -----276
50
47 -- ---·
283
51
48 -----248
43
42 as. 9
42
4-4
42 36. 8
56
4-3
H 37. 4
60
42
44 37.1
62
43
4-3 38
150
43
43 37. 6
81
45
45 37. 3
106
47
46 38. 5
184
46
46 38
78
45
44 -----·
103
46
45 a7.8
70
47
46 38. 5
67
50
46 38. 5
65
46
45 38. 5
56
48
42 39. 9
-U
48
42 38. 7
86
48
4.5 38. 6
142
49
46 38. 5
162
49
46 38. 6
l~l
50
47 36. 9
688
49
46 -----368
54
43 37. 9
17
54
45 37. 8
34
46
44 38.1
44
43
42 32
36
50
43 37. 5
31
43
41 42
23
46
43 40. 8
35
47
43 40.1
27
48
44 37. 2
39
49
45 36. 6
38
46
43 .....•
35
40
21
42
42 41. 8
13
43
44 43. 2
17
,11
41 40. 3
24
,1:.l
:io

,,

*""

0)

"\Vind.

.A.ir · faco. tom.

-----

NJ

--- --

Torupomturo,.

aa. u

;}:
s:·ii::~~::::
gn. M. fo e. S ....

North ....
SW .......
WNW ....
bk. S. Co. rky ... West .....
bk. S. G ......... West .....
gn. M. fne. S ... . SW .......
gn.M ........... SW ..... ..
bu.M ........... SW.byW.
gn.M ...... ..... SW.byW.
gn. M. fne. S .... SW .......
gn. M. fne. S .... SE ........
gn.M. g)·. S ..... SE ........
gn.M. gy. S ..... SE ........
gn. M. fne. S .... E. byN ...
gn. M . fne. gy. S. ENE .....
gn. M . foe. S .... NNE .....
gn. M. fne. S .... NN·E .....
gn. M. fne. S .... North ....
gn. M. fne. S .... North ....
gy. S. St. gn. M .. SW .. ... ..
g_y. S. bk. Sp .... SW .......
fne. gy. S. G ..... SW .......
foe. gy. S. G ..... SW .. . ... .
fne.ir·· S. G ..... South ... ..
gn. ··········- South .....
gn. M. dk. S ..... SSW ... ..
fn. M. fne. S ... . NW ......
ne. gy. S. bk.Sp . WNW ....
fne. gy. S ....... . WNW ....
. NE .......
. NNW ....
fne. gy. S. Sh ... . N -W ......
fne. gy. S. Sh ... . SE ........
Sh. bk. S ....... _ NE ...... .
fne. S. dk. M . ... N. by E ...
fne. S. gn. M . . . . NW ......
fne. S. gn. M . • • . NNW ....
foe. gy. S ...... . NW.byW.
fno. gy. S . . . . . . . NNW ....
rnc. gy.S ....... NW ......
fno. gy. S ....... West ...•.
g n . .l\f .•• •••••••• Wcf!t ..••.

r-I~-~rs: ::::::

1
2
3
2
2
3
3
3
2
1
1
1
1
0

3. 5
5
4
3
2
3
3
3
3
3
3
3
3
2
4
2
2
2
1

4
4
3
4
4
4
3

4
8

Distance.

Instrument used, etc.
~
t_zj

>-cl

Mile$.

------------------ -------.......................... ------------------------- -----------------------·- -------WSW.½W .....
.........................

S.byE ..........
SW.½W ... . ....
S.byW.¼W ....
ESE.½E ..•.....

.:ii."iN:::::::::::
E. ½S ...........
NE. by E .......
NE .............

NE. b.v E .......
E.byS ..........
ENE .. ..... ....
NE. by E .......
SE. by E ........
SE. by S ........
SE. by E ........
SE. by S ........
SE. by S ........

~lU::::::::::

NE. by E,½ E ...
NE.byE .......
E . b'WN .... .. .. .
NN"\ .½W .....
NNW.JtW . ... .

;:t
~::::::::::
NNW ..........

NW.byW .....
NE .............
North ..........
North ..........
North ..........
WSW.¾W .....

wsw.iw .....

SSE.\\E ........

L.B.T.
L.B. T., sur face tow net.
L.B.T.
L.B.T.
L.B. T. an d swabs.
0. 7 S. B. T. and swabs.
0. 5
Do.
1.0 L.B. T. and mud bag.
0. 7 L.B.T.
1.0 L.B. T. and mud bag.
Do.
1. 2
Do.
1.2
Do.
1. 3
Do.
2. 5
Do.
0. 8
Do.
0. 3
Do.
1. 2 L.B.T.
1.2 L.B.T.
0.1 L.B. T. and mud bag.
1. 2
Do.
0. 8
Do.
0.4 L.B.T.
0. 7 L. B. T., surface tow net.
4. 0
Do.
0. 5
Do .
0. 3 S.B.T.
0. 2 L.B.T.
0. 5 L.B.T.
0. 8 L.B.T.
0. 8 L.B. T ., surface tow net.
1.0
Do.
0. 3 R.D.
1. 7 L.B.T.
0. 6 L.B.T.
0. 5
T. and mud bag.
0. 7
0. 6
and mud bag·
0. 6
0. 2
irnrfnce tow not.
1.0
LO

•••r••••

i:': R:
t: l ;f

t: ~:no.l,

0

~

8
0

>-,:j

a

0
::s::
~

H

U2
U2
H

0

zt_zj
~

0

rrj

rrj
H

m
P:l

z>
t:,
::g

a,

l:Il

t_zj
~

H

t_zj

m

519
g520

· · . clo . . . . 10.03 a . m.
. .. do • . . . 4.10 p . m.

3521 ... do·-··
3522 Aug. 4
3523
3524
3525
3526
3527
3528
3529
3530
3531
353~
3533
3534
3535
353()
3537
3538
3539

... do ....
.. . do ....
... do ....
Aug. 5
... do ....
... do ....
... d o ....
Aug. 6
.. . do·-··
. .. do ... .
Aug. 7
Aug. 8
.. . do ....
... do ....
Aug. 9
.. . do ....
... do ....

3540 ... do ....
2541 Aug. 10
3542 ... do . .. .
3543 Aug. 18
3544 . . . do ....
3545 Aug. 21
3546
3547
3548
3549
3550
3551
3552
3553
3554
3555
3556
3557
3558
3559

7.35 p.m .
9.24 a.m.
1.18 p.m.
4.08 p.m.
5.4\) p. ID.
7.24 a . Ul.
10.35 a. m.
5.03 p.m.
8.18 p . m.
7.33 a.m .
11.00 a.m.
7.40 p. m.
7.42 p.m.
5.56 a. m.
8.56 a. m .
10.18 a. m.
6.55 a. m.
10.13 a. m .
3.49 p.m.
9.12 p.m.
5.19 a . m .

60 06 00
59 28 00

171 25 00
170 57 00

43
43

42
43

31.1
32. 2

37
38

bk. M. fne. S . . . . SSE .... ..
gn. M. fne. S . .. . SE ....... ·

2
3

ESE ... -··· · ····
E.by S . .. ......

59 09 00
57 58 00

170 48 00
170 09 00

43
46

43

31. 0
35. 7

40
41

gn. M. fne. S · · · · SE . ... .. ..
crs. gy. S. G · · · · · SW . .••• __

5
4

ESE ... -·····-··
SSE ..... -----· ·
SSE ••..........
SSE ... .. .... . ..
SE;E ..........
Nv .byW ...• - NW.byW .... ..
NW. b yW .. ....
WNW.!W ... ..
W . ¼N . ........
W. ½S ·-·· ·· ··· ·
SE .... . - ·· ······
NE .. ... ...... ..
NE.byE . ...... .
NNE .. .. .. .....
NNE
E.1.N . . ... . . . . .

57
57
57
57
57
58
58
59
59
59
57
57
57
57
5-i
56
56

39
2-!
21
31
48

00
00
00
00
00
19 30
36 00
39 co
55 00
12 00
34 00
03 00
02 00
05 00
45 00
41 00
34 OC,

56 27 00
56 14 00

170
160
170
170
171
172
172
173
174
175
173
171
170
170
160
168
167

02
56
05
57
21
02
24
53
17
39
33
19
46
35
06
29
19

166 08
164 08

4!

East ............
E.!N .......• ...

0. 6
0. 5

59
57

~~:t]:::::::::

3
4
4
3
4
3
3
0
1
3
4
5
5
5
2
2
3

00
00

47
48

45
46

36
36.1

51
49

gn. M. fne. S . ... SSW .... ..
bk. M. fne. S .... SSE . ..• . .

3
3

49

47
44
44
48

39. 2
42. 7
41. 1
36

49
43
41
1, 020

dk. M. fne . S . .. .
b"k. S, Sh . ... ... .
foe. gy. S. Sh ... .
gn. M.. fne. S. C ..

SE ....... .
WNW. ___
NW.byN.
West .....

3
2
2
5

SE. byE.½ E .. ..
East ... .. .. . ....
WSW .. .... ....
NNE.¼E . ......

0. 7
1.0
0. 5
0. 7

L. I

36
51
91
78
76
74
54
51
62
57
49
26
23
39

G. bk.S . ........
fne. bk. S ........
bk.S ......... - ..
fo e. bk. S .. . .....
br.M . ..........

South ... ..
Sout h . ....
East .. ... .
E . byS . . ..

2. 4
2. 3
3
5
5
3
4
3
4
4
4
4
4
4

NW . ..... .... ..
NNE.¼E ....•..
W .½ S ...... . ...
WNW . ....•••..
NNW.½W ... •• .
N.byW.½W . ..
NNW.½W ......
NNWJW ......
N . by
-½ W ...

L.I
L.1

L.I
L.I

:~!b~J~:::
NW.: . . ..... ...
SE. byE.½E .. . .
East ., ....... ...

]. 0
0. 7
1. 5
2. 0
0. 8
1. 2
0. 5
0. 8
0. 7
1. 0
1. 5
1.0
1.0
o. 8

43
48

~s~~:::::::::::

0. 7
0. 8

L. I
L.I

Oo

163
169
169
171

26
39
59
33

00
00
00
00

48
47
52

Aug. 31 11.24 a . m .
. .. do .. .. 12.38 p.m.
9.03 a.m.
11.54 a. m .
.. . do . . . . 4.26 p. m.
... do ... . 6.5tip.m.
6.35 a. m .
. ~-ecf;· .. . 7.58 a . m.
. •• do .... 10.33 a.m.
.. . do .... 12.41 p. Ill.
. .. do . .. . 3.21 p. ro.
... do .... 4.49 p . ID .
7.04 a. ru.
.
.. ~. 9.17 a.m.

5!
5-lc
5-1
55
55
55
56
56
56
56
56
57
56
56

12
16
4*
00
2-1
36
28
28
34
45
57
0,1,
58
56

165
165
l65
166
167
167
169
169
170
170
170
170
170
169

42
45
42
10
02
28
28
46
19
18
33
24
09
52

00
00
00
00
00
00
00
00
00
00
00
00
00
00

54
54
52
53
51
49
50
48
48
47
49
48
46
47

47
47
47
49
48
47
47
48
47
46
46
45
46

45. 6
45
39. 5
40.1
39
39.1
39. 8
39. 5
39. 5
40. 2
41
45
42. 0
42. 5

169 20 00
160 17 0()

47
48

45
45

40. 7
40. 7

~~[;·

it?:::::::::::

00
00
00

gn. M. fne. S · · · · SSW· · -· ·
SSW ..•..
j';: h: : : : : : : : SSE . . ....
SSW
... ..
dk. M. fne. S · · · ·
o-n M ·-· · ···- ··· SSW ···-·
SW
......
.
dk: o-n. M. fne. S e:n.M ... ·-····· · SW~······
Calm
...
..
elk. gn . .M. fne. S.
gn.M ... .. · -···· ::,E . . .. ....
dk. gn . M . fne. S. N.byE ...
gy. s. bk. Sp ... ·· NW. byN .
gn.M . .•••••... . NNW ....
gn. M. fne . S . - . · NNW ..•.
¥in. M. fne. S .... NNW ..• .
ne. gv. S .... .... SW .. .. . ..
West .... .
SW ..••...

45

40

f

tf

Do

Sl

39
36
29
49
52
55
56
59
59
77
70
59
52
40

00
41 00
50 00
15 00

3560 ... do ....
3561 ... do .. ..

L. l

L.I

38
40. 3
41. 6
38. 9
38
35. 9
36.1
34. 9
35.1
34. 8
39. 2
38.1
39
42. 4
38
38
38. 9

10

~

1.0

0. 7
1. 3
0. 7
o. 8
0. 8
0. 7
0. 7
0. 5
1.0
1. 2
0. 7
0. 9
0. 8
0.5
1. 0
0. 8
0. 5

45
45
45
44
44
45
45
44
46
44
46
45
45
45
43
46
45

56
56
56
56

.~~a:·.·~-

o. 7 L. l
Sl
o. 5 L. I

47
46
46
47
48
47
46
45
47
48
47
47
48
48
45
48
49

00
00
00
00
00
00
00
00
00
00
00
00
00

8.43 a. m.
4.17 p . ID .
7.20 p.m.
5.07 p.m.

00
00
00
00
00
00
00
00
00
00
30
00
00
00

u.
0. 50

R.I
R.I
L. I
L.I
L.I
L.I
L. E
L. I
L.I
L.I
L. I

L . .l
Sl

L.I
L .;
Sl

~tr;k··:::::::
fne.gy. [M . •..

f~:~:::::::::::

§n . M . fne. S •...
. bk. Sp .....•..
S. dk. Sp. rky ...
gy. S. brk. Sh ...

1'1"E ...••••
NE ......•
North . ....
NNE . . .. .
NE.byN ..
NE. byN ..
NE . . ... ..
:N"E .......
NNE ... ..
NE. byE . .

H

z

<1
tr.:!

UJ

i-3
H
Q

~
H

0

zm
0

,zj

i-3

~

t?j

UJ

i-3

.A.gf
tc

t?=:J

>

~

t.zj

~

>

t-1
t:d

>

i-3

~

0

if.l

L. I
L.I

vi

L. :
Sl

1.10 p.m.
2.51 !J.m.

56 40 00
56 81 00

fneJ)° S. bk. Sp. NNE .. - . .
gy. . bk. Sp .... NE .......

3
3

t-,:)
~

-1

Record of boat dredging and tmwling stations of the U.S. Fish Comrnission steamer Albatross.
Sorial
No.

Temperatures.
Dat~.

Timv.

1894.
for. 19
9.25n..m.
... do .•• . 10.26 n.. m .
••• (10 •••• 10.60

2.45p. m.
3.12p.m.
3.32p. Ul .
4.03 p. m .
4.45p.m.
9.53 n.m.
10.13 n. m.
10.29 a.m.
10.55 a. m.
11.10 a. m.
11.25 n. m.
l.30p. m .
1.50p.m .
2.30p. m.
3.05 p. m.
3.25p.m.
3.50p.m.
4.25p.m.

00

Drift.

I I

Air. Sur· Bot. !Depth.
face . tom.

Character of
bottom.

Dis·
Direction. I tance.

Instrument u sed,
etc.

--,--,- -, - - - , - - - - - - - - - - - oronado Whnrf, SW., fir mile
Beacon No. 8, ,V_'.__tlrmilo ••.. ..• .•.• ...•• ... .. • •••.••••..•...

n. m. Beacon No. 8, NW. byW. ½W., ,:\mile ..................... .

• •. clo ••• . 11.280..m.
... do ..•. 11.56 a.m.
Mar. 21
9.37 n.m.
... clo .... 9.52 n.. ru.
... do .•• . 10.00 n. m.
... do ... 10.2! n. m.
... do .•. . 11.05 n. m.
... do •.. . 11.18 a. m.
... do .•.. 11.44 n. m.

... do .•• .
.. . do •.. .
.. do ... .
... do ... .
.. . do ... .
Mnr. 22
... do ... .
... clo ... .
... do ••• .
.. do ... .
.. do ... .
Mar. !H
... do •.•.
... clo ....
. .. do • • ..
.. . do ... .
.. . tlo •.•.
... do .•..

Position, San Diego .Bay, California.

t,:)
~

l3encou No.8, NW. by"W. ~ W.,lmile .. ... .... . ..........•..
llencon No. 9, ESE., f/1 mile .. ....... ...... ... ... ........... .
Beacon No. 10, SE. ¼S., ru mile .................... ......... .
Encl National City "\Yharf, N . by E. ¼E ., 200 yards . ....... .
J£udNationnl City ·wharf, NN"\V., i:°1J mile ....... . ....... . .
End National City Wharf, N . by W . ½W., lfumiles ....... .
EuclNational City Wharf, N. by W -~ W., liii miles .. .. ... .
Eud National City Wharf, N. by "\Y. ¾W. , 21')y miles ....... .
Eucl National qity Wl1arf, N . ~y W. ½W., 2 1'\i miles ....... .
Hoarou No. 7, 1\W. by N., ,,4is mile ............ .
.Beacon No. 7, E. ¼N., ,•IJ mile., .............. .
Beacon No. 5, W .._-{h mile . ...
Beacon No. 5, NN w ., fu mile
BeaconNo.4,ESE., 300 yds ................................ .
.Beacon No. 3, NNW . ¼ W., ~mile ..... . .. ................. .
Ballast Point Light House, SSE., ,:60 mile ....... . .......... .
Ballast Point Light House, WSW.½ W., 300 yards .......... .
Point Loma Light House, SW. by W. ½W ., lu mile ........ .
Point Loma Light House, W. ½S., !ii mile ... ... . .......... .

i!l~f£WiI~\\~:!~f~~::::::~::::::::::: :::::::::::::
Beacon No. 9, ENE . ¼ E., 300 vds ............. .
Beacon No.10, WNW ., f1J mile ............................. .
End Nntionnl City Whnrf, N . by W. ½W., -th milo ....... .. .
End National City Wharf, N. by W . ½W., 1,:\miles ....... .
Beacon No. 8, SW.¾ S., fir mile ...... ............... ........ .

NOTE.-All bearings are magnetic.

Chart used, C. S. No. 5106.

0~

u

M
66

0 ~

~

w

58

OF.

Fms.
7
6½
5

~~~
s. tt: sh ::::I:::::: ::::::
fne. S. M. bk. Sh .
1

~

~
~

4½ fn e. S. M. bk. Sh.

M
M

M

3

w

M

w

M
M

~

56
56
M

w
w
~

M

M
M
~

w
M
M

w
w

59

~

m

m
M

M
M

~
~

M

M
~

M
M
~
~
~

M
~

M
M
M
M
M
M
M
M

3

4
6
2
2
2

l½
5¾

6¾

5

6
6
9

7

12

6¾

4
8
4
4
3

2½
3

3½

4½

.......... . .

fne. S. bk. Sh .•..............
1
fne. S. bk. Sh . • •.
hrd. bk. Sb ...... , ......... - . .
fne. S. bk. Sh ... .
foe. S. oyster Sh.
hrd .. ...... .. .•. ,........... .
M.fne. S ....... .
M.S ............ , .......... . .
fne. S ... ....... .
fne. S .......... .

}~:: ~:~t ~t::::1:::::: ::::::
fne. S. bk. Sh ... .

t~i :::::::::::::1:::::: ::::::
fne. S.R ...... . .
fo e. S. R ....... .

}~::
~'. f ::::: :::1:::::: ::::::
fne.gy. S ....... .
i~an::::::::
R. oyster Sb . ...

it ~r?C~:::: :I::::::::::::

Mile.

0.3
0. 3
0. 3

0. 3
0. 3
0. 3
0. 3
0. 3
0. 3
0. 3
0. 3
0. 3
0. 3
0. 3
0. 3

o. 3
0. 3
0. 2

0.1
0.
0.
0.
0.

2
2
2
3
o. 3

0.4

0. 2
0. 3
0. 3
0. 3
0. 4

~
t_zj

'"C
0
Boat dredge.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Boat beam·trawl.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.

~

1-3
0

l'zj

0
0

s::
~

H

U2
U2

1-4

0

zM
~

0

l'zj

l'zj
1-4

U2

l:Il

>~
i':j
1-4

a.:i

l:::Q

M
:;:o

tzj
772

R ecord of dredging and frawling stations of the U. S. Fish Commission steamer Albatross.
Serial
No.

--3592
3593
3594
3505
3596
3597

Position.
Date.

--~a~·

Lat.N.

Long. W.

Drift.

Wind.

Temperatures.

Time.

D epth.
Air. Sur- Botface. tom.

Character of
bottom.

Direction.

Direction. Force.

9.50 a.m.
so 10.29
a.m.
. .. do:::: 10.47 a.m.
.. . do ••.. ll.56 'a.m.
.•. do ..•. l.08p.m.
. .. do •••. 2.08p.m.

3598
3599

June 8
June 9

3.24p.m.
10.52 a.m.

3600

June 26

3.37p.m.

0

I

II

48
48
48
48
48
48

10

12
13
14
15

00
30
00
00
30
00

0

I

122
122
122
122
122
123

30
00
00
30
00
00

OF.
48
48
50
51
53
53

rt

o

2.0
0. 3

L.B.T.
L . .B.T.

sw .............

1.0

L.B. T. and surface tow
n et.

2
2
2
3
1
2

West .. .. .......
South -··· · ·····
SW.¼S ....•••..

34
55

bk.G ... . .. .... . SE. byE ..
rky. fne. S. Sh. - Calm ..•..

2
0

9

fn e. dk. vol. S .. SW ...•...

4

43
43

40
42

55

163 28 00

43

41

w.

L.B.T.

SE . . . ... ••..••..
NE,½N ...... . ..

SSE .•....
SSE ....•.
SSE ...•. .
ENE ..••.
West .....
West ...•.

00
00

06 00

sw.£w ........

R. S ..••• ••.. . . .
Rky . ...... .... .
S.P .. ......•.•..
Rky. G.S ..•....
bu.M .... . ......
crs. bk. S .. • • . . .

52 01 00
52 05 00

··· · ··
.......
40

z

Mi les.
o. 3
0. 3
0. 4
3.0
0. 8
1.0

F. OF, Fms.
46 -----·
27
46
46
37
46
36
46
46
45
49
46
44
81
46
45
67

45
48
50
59
58
00
E.
177 34
177 40

11

Instrument u sed, etc.
1-f

-- --

1894.

Distance.

W~N . .. ... ..

w

··· ···· ·· ·

S.B. T .
Ship's dredge.
Tangles.
Tangles .
L .B. T.

-<
~
U).

>-3

1-f

~
~

z0

U).

0

1-zj

8

lJ:l

p:j
U).

>-3

p:j

~t?'.l

~

>
t"4

tD

~

~

0

U).

f/1

~

~

--0

Record of intermediate tow-net stations of the U. S. Fish Commiasion steamer Albatross.

Untv .

Time.

----

--,·---1-- 1893.
31
3!!
33
33
;14
34
35
35
36
36
37
37

as

38
30
39
40
-10
41

41
4:?
42
•13
43

... do . . . .
... do .•..
... do ....
Aug. 4
... du....
Aug. 6
... do . . . .
... cfo ... .
.. do ....
AU!!, 0
.. do . . . .
Aug. 10
... d o....
_\ ug. 18
.•• di) • • • .
Ang. 20

10.1111. m.
8.30 11. m.
6.40 n. m.

36
37
60
60
60
60
57
57
59
59
59
59
54

48

29
22
22
06
06

6.40 a. m.
10.03 n.m.
10.03 a. m.
0.2-! n. m.
58
0.2-1 a. m.
58
7.33 n. m.
30
7.3::1 a. m.
30
ll.00n. m.
55
11.00 n. ru.
55
6.55 n. m.
45
6.55 a. m. 54 45
8A3 n. m. 56 10
8.43 n. m. 56 10
4.17 p. m. 56 41
4 .17 ]), Ill. 56 41
4.03 p. m . f>4 38
... llo.. .. 4.03 p. m. 54 38
Aug-. 21
9.4811. m. 55 46
... <lo.... 9.48 a. m . 55 46
Aug. 22
1 20 p. rn. 54 50
... tlo .... 1.20p. m. 54 59

I

!! .~~cf~..~.
1894.
45 Apr. 30
I

t~~ ;~: ::

I T emperatures .

Position .

54

54

44
44

II

0

15
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00

121
123
171
171
171
171
170
170
173
173
174

1.08 p. m. I 48 1-1 30

II

1

OF , o F.

59
01
42
42
25
25
09
09
53
53
17
17
06
06
26
26
39
39
27
27
44
44
40
49
42
42

00
00
00
00
00
00
00

41
43
43
46
46
45
45
47
47
45
45
49
49
48
48
56
511
51
51
49
49
52
52

122 38

00

53

lU

169
169
163
163
160
160
175
175
172
172
171
171
165
165

05
20
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
OU

58
54.

5,1

53
42
42
42
42

41

44

44
44
44
46
46
43
43
47
47
44
44

49
49
48
48
48
48
47
47

I

0

'

Wind.

D epth {in fath.
I
oms).
Latitude N . Lon gi t ude W . A ir. Snr· no t face. t om.
0

Apr. 26
Apr. 27
Ang. 3

l\!l
Qi

[Condi tion of sea, smooth.]
Drift.

Direction. Force. Direction.

Distance.

Appear.
anee of
sky.

R em arks .

0

~

o F.

--. -- - - 5 to surface ... N .........
41. 7
33. 9
33. 9
31. 1
31. 1
35. 7
35. 7
34. 9
34. 9
35.1
35.1
38
38
30. 2
39. 2
42. 7
42. 7
35.1
35.1
35.1
35. 1
35.1
35.1
39. 5
39. 5

46 I 44

~

t_zj
l-tj

100 to surface.
25 t o s urface ..
25 fat homs* . .
25 to surface ..
25 fa thoms* ..
30 to s urface ..
30 fathoms* . .
43 to s urface ..
43 fathoms* ..
44 to s urface ..
44 fathoms * ..
40 to surface ..
40 fat homs* ..
30 to s urface ..
30 fathoms* ..
30 t o s urface . .
30 fathoms* ..
125 to s urface .
125 fathoms* .
250 to surface 250 fathoms * .
100 to s urface .
100 fathoms* .
50 to surface. .
50 fathoms * . .

1 ............

WNW ....
W ... . ....
W ........
SSE ......
SSE ......
SW .......
SW . . .... .
Calm .....
Calm .....
SE ........
SE ........
SW ...... .
SW .......
SE ....... ·.
SE ........
WNW ....
WNW ....
NNE .....
NNE .....
W ........
W ........
SE. by S ..
SE. by S ..
E .........
E .........

4
4
0
0
1
1
2
2
3
3
2
2
3
3
5

4 to surface ... W ........

1

3

3
3
2
2

5

2
2
3
3

1

* Low er net closed at this depth by m es senger.

........

Clear ....
... do ..•. .
·•••••·•••••
Cloudy ..
·•··••··••••
.••••• ·····... do .....
•••••• •··••• .......... .. . do . ....
·•••••·••••· --·· ·- - ... do .....
····••·· .•• ------ - ... do .... .
·-·--------- ------- ... do .....
·· ···•······ ------- ... do .....
··•·••···•·· ------- ... do .....
··••••······ ----- -- ... do .....
·••••• ·•·••· ------- . .. do .....
·····- ······ ------· ... do .....
--------- --- ------- ... do .....
·······•••·• ------ - ... do ... ..
·····• ...... ------- ... do ... ..
------------ ------- Overcast.
·•···· ...... -- -·--- ... do .....
------------ ------- .. . do .....
------------ ----·- - ... do .....
............ ------ .... do .....
·••••• ..••• - ------ .. . . do .....
.. .... •·••• . ------ . Cloudy . .
.... do .....
······ ....•
------ ----- - ------ .... do .....
······ .•••• . ------ .... do .....
SW,½S ...

0. 2

Clear ....

Entire n et open.
All specimens from upper n et .
Specimens from both nets.

1-3
0

1-zj

0

Do.

0

Do.

a::
.....

a::

.A.11 specimens from upper n et.

U1
U1

Specimens from both nets.

C

Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.

.....

zt_zj
~

0

1-zj

J,'zj

.....

U1

::i::

>

~

J,'zj
.....

u:i

l:Cl
t:::.:I

~

t;J
VJ

Record of fi shing stations of the U. S. Fish Commission steamer A lbatross.
Station
N o.

-3482
3483
3484
3485
3496
3500
3503
3307
350-!
3308
3505
33]1
3506
3312
3507
3313
3508
3312
3509
3510
3511
3512
3323
3513
3514
332.(3
3515

-

D ate.

1893.
J u ly 12
.. . do . . . .
-- . do. ___
. .. d o . . ..
July 17
. .. do ....
July 28
. . . do ....
. . . do . ...
. .. do ....
. . . do .. . .
July 29
... do ....
... do . ...
July 29
... do . •..
... do . ...
July 31
. .. do ....
Aug. 1
. . . clo .• . .
... clo . • • .
. .. d o .. ..
... do ... .
Aug. 2
. .. do .. ..
... do .. ..

3516 . . . do ... .
3517 .. . do . . . .
3348 .Aug. 3
3518 . . . do . .. • .
351 9
334 9
352o
3521
8352
3522

••• do . .•.
... do .•• .
... do . . ..
... do ... .
.Aug. 4
. .. do .. ..

Time.

-Position.
- - . - - - - - D eIp t h (in
Lati tude N . )Lono-itu deW \fathoms) .
o

9 .05 a.m.
12.82p.m.
4.llp.ID .
8.13p. m.
5.45 a. m.
11.53 a. m.
10.44 a. m.
12.27p.m.
2.23p. m.
5.18p.m.
7.55 p. m .
4.00 a. m.
6.39 a. ID.
9.46 a . m.
LOOp.m.
5.14p.m.
7.33 p. m .
6.48 a. m.
11.09 a . ID.
6.14 a. m.

·

57 18 00
170 42 00
57 18 00
171 18 00
57 18 00
171 54 00
57 18 00
172 84 00
56 32 00
169 45 00
56 02 00
16\l 30 00
57 06 15
170 11 00
57 03 00
169 54 00
56 57 00
169 27 00
57 03 00
168 52 00
57 09 00
168 17 00
57 27 00
166 30 00
57 33 00
165 55 00
57 38 00
165 20 00
57 43 00
164 42 00
58 13 00
164 47 00
58 33 00
164 40 00
57 10 00
169 05 00
57 10 00
169 43 00
Walrus Island, S"\V. ½W.,
distance 5 miles.
10.10 a . m.
57 32 00
169 38 00
1.3-!p.m.
57 49 30
169 27 00
4.43 p. ID.
58 08 30
169 14 00
58 27 00
7.45 p. ru.
169 01 00
4.10 a. m.
59 22 00
168 21 00
7.38 a . m.
59 41 00
168 06 00
10.45 a.m. NW. Cape N univak I slan(l,
bearingNNE.½E. lOmiles.
3.57p.m. NW. Cape ESE. distance
27 miles.
8.03 p.m. NW. Cape E. ¼N. 51 miles.
3.09 a. m .
60 24 oo I 170 48 oo
6.-!0 a.m. Pinnacle Island, bearing
SW. by W. ½ W. , distan ce 21 miles.
10.22 a. ill.
60 06 00
171 25 00
l.14p. m .
59 46 00
171 08 00
4.lOp. ID.
59 28 00
170 57 00
7.36p. ill .
59 09 00
170 48 00
6.11 a.m.
58 15 00
170 18 00
9.2-! a..rn.
57 58 00
170 09 00
~ Ancl l .ilBtherestes flounder.

I

.

42
56
60
62
41
121
17
35
34
43
44
38
36
35
31
26
23
42
35
27

I!
17

Character of bottom.

Bait used.

Number
of lines

r8~gth1

L

Fish t ak en.

.A.v~rag e .Average

- - - - - - - - - --/-- - - - - - - - - I ~ o ria . , _ _ _ _ _ _ , _w_ ei_g_h_t_
. lengt h .
Minutes.
P ounds .Phches

H

z

--1
t_'.tj

lf.l

>-3

H

0

~

H

0

z

lfJ

}ne. dk. S. and M .. • ... .•. · . · · .do · ·· • •· ..••.• . .• .

{;::If~::::::;:::::::
:::I:::: :i~ ::: :::::: :::::::
fn e. y . S. and Sh .. . . .... .. . - .. do . . .. - . . .. • . • . . . .

t1r~JJ.t:::~~:::::::::~ :::J~ ::::::::::::::::
0

i!i~ltf'.H?!'. ::'.' I~ :::::::tI:::
fn e. gy.

24 1fne.
gy. S .. •• • •
bk. M . . . • • .

.. ... do . . . • . . ...•••....
.. . . . d o
. . • . . do
.. . ,.... . do

35
36

gn.M

37
38

bk. M. fne. S . . . . . . .. ...... . . . . clo
sft. dk. M. ___ __ . . . .. . . _. . . ... . do

~

8

23

17 cod.. .. . . .

9

{30~ 10~4c~d
t:::::
cod . ... . . ·1

71

-.

~¼

g}

9

l

~tl

271

I Ht~~f~·:::::: :::::: :/ :::::::)
9
11
10
10
6

6
9

10
8
6
8

15
15
15
10
15
10
15

... .. do ... .. . .. . . . .... . ...... . .. .
.... . do ... . . . ...... .. . : ......... .
.. ... d o ..... ......... ... ... . . . .. .
.• . .. d o ........'-. .... . . . ... .. .... •
.. ... d o .... . ........ . .. ... ... . .. .
... .. d o ....... . .... . ..... • .. ... . .
1 cod ... .. . ..
11½
29

~: I

~::t;§·: :::::1··:·····;;1··· ....~;~

15 None .. . ... . . • ..... • ..... . ... • ..
17 .. . .. do . . .............. . . . .... . .. .

0

>-.rj

>-3

~

U1

>-3

~

~

t_'.tj
~

~
t:d
>
>-3
:;:o

0

U1

r,:i

:~ g:~.~~~~.~::::::::::::: :::::~~::::::::::::::::

40 f!.Y, M. fne. S . __ ... . _. . . . . Salt salmon, s h ells ._ . .
41 dk. gy. S. and G . . ....•• • ..••.. do . . ...... .... ... .
t T aken in b eam.trawl.
t A.n cl 1 :flou n d er.

8

10
9
10
5

9

10 .. • .. clo ............... . ....... -· 15 .. . .. do ............... . ..... . .. . .
15 . . • .. d o .......... . .............. .
14 ..... do . .... . .................. . .
15 .. ... d o ... • .... . .......... . ......
15 .... . d o ...... .. ................. .
§ One t ak en in t rawl.

~

:;TT
~

~1lion

No .

Reco1'd of fishing stations of the U. S . Fish Conirnission stea1ner Albatross- Continued.

N)

1)11.tv.

Timv.

--,--

1893 .
.Aug. 4 l.20p. m.
... do ... . 4.08p.m.
. . . do ... . 5AOp.m.
\ug. 5
4.15 a . m.
... tlo ... . 7.25 n.m.
.. do .. . 10.36 n.m.
.. . do ... . l.52p.m.
.. do .. . . 6.02p. m.
.. do .. . . 8.19p.m.
• \ng. 6
4.45a.m.
... do ... . 7.33 n. m.
... do .. . . 11.02 n. m.
Aug. 8 3.46a. m.
... do ... . 4.13 a. m.
... do ... . 8.35 a . m.
. .. do ... . 10.19a.m.
ng. 9 4.20 n.m.
. .. do ... . 6.65 a.m.
.. . do ... . 10.15 a. m.
.. . do ... . 1.lOp.m.
. .. do ... . 3.60p.m.
. .. do ... . 6.40p. m.
ng. 10
5.20 n. m.
.. . do .... 8.45 a. m.
Aug. 17
7.14 a.m.

35-13

.A.ug.18

4.18p. m.

35+1 .. . do ... .

7.20p.m.

3.u-1

9.05 a.m .

3415
3410
3540
8547
3558

N),

01

Aug. 31

... clo . ... 9.48 a.m.
... do .. .. 10.47 a. m.
... do .... 11.26 a.m .
. . . do .•.. 12.39p. m.
Sont. 3
7.04 a. m.
5 .30p.m.

Positiou .
'Depth (in
Latitutlo N. ILongit.ude w. fathoms).
0

Character of bottom.

Number
of lines
used.

Bait used.

·I

0

57 39 00
170 02 00
57 24 00
169 56 00
57 21 00
170 05 00
57 24 00
170 24 00
57 31 00
170 57 00
57 48 00
171 21 00
58 04 00
171 41 00
58 19 30
172 02 00
58 36 00
172 24 00
59 24 00
173 31 00
59 39 00
173 53 00
59 55 00
174 17 00
59 33 00
175 00 00
57 08 00
171 38 00
57 02 00
170 46 00
57 05 00
170 35 00
56 49 00
169 42 00 ·
54 45 00
169 06 00
56 41 00
168 29 00
56 37 00
56 34 00
167 19 00
56 31 00
166 43 00
56 14 00
164 08 00
56 10 00
163 26 00
hernofski, beal'in~ SE. i
E. WesternHeac, s.iw.
St. Geor ~e Island, S. by S.
distance 5½ miles.
estern end St. George,
SE. ¼ E., 16 miles.
54 13 00
165 58 00

I"' ,,

"'S.,

54 10 00
165 54 00
M 07 00
165 51 00
54 12 00
165 42 00
54 16 00
165 45 00
56 58 00
170 00 00
Door Island, bearing about
S\V ., clistnnce 3 miles.

Purtngo llay ..

L ength
of trial.

~

w

w

~
~

9

M
M

w
M
w
w

ro

00
9
~
~
~

w
w
M
M
H
H

~

gy. M . fne. S ... .• . • . . • • .. Salt salmon, shells ....

15 I None ....... ,....•... . . , .•.... ····

.. ... do

9

15

9
9
8

11
16
16

'U. .. ...... ........ ...

gy .
Salt shells, cod ..•.....
gy. M . . ...... . ........•.. Salt salmon ... .. .. . .. .

ir.i~~-:~·~~: :~: : ~ ~:~:J~ ................
fne.sh.S .... .... ... ... .. ...... do ............. .. .

ir:tl:l::::::::::::::::: .s~i~in·~b~li~:::::: :::
gn. M. S .. ...... ...... .... Salt salmon, shells . . .

~t
~: ~~~: s·: :::::::::::: :::::~~ ::::::::::::::::
bk.M.fne.S .................. do . ..... ......... .
dk. M. fne. S ...••.....•....... do . .. ..........•..
bk. S . .. .•..•..•••••..•... Salt salmon

bk. gy. S. M

fa.e bk. S .. .. . .. ....... .. .... do ....... ..... ... .

i~ .~~ ~~~ ~~~: ~.~::::::::::::: :::::~~ ::::::::::::::::
6

7
6

4
5
6
8

5
6

5
6
9

10
4
5
5
4

6
7

8

14 \ ..... do ..•... ,.......... , .. • . , ·····

:~36 ~tll.'r~~--s·:::::::::::::
:::::i~ :: ............. .
G. bk. Sh ..... ... ............. do ... . ........... .
51

Inches.

7

!f~t 11:~?~~:~: : :~~~~~ :::J~ ················
!1:i,1·:in:a:s: :: ::: :::: :::::~~ :::: :::::::::: ::

fn e. gy. S. Sh

1- - - -

Pounds.

.•.. . do ............... .

gy.M .. ... ....... .... . ....•... do

42

- 1 - - --

8
6
5
9
8

1

~

41

- - --

Minutes.
7

I

.A. verage .A.verage
weight.
length.

19 Non e ....................•.......
15 .. .. . do .•••..•.•..••••......•..• .
13 . . .. . do ........•..•..... ~ •.......
15 .. .. . do ...•...••..•..•..••.......
15 ..... do .... ....••...... . ....... ..
15 1 cod... .....
11
29
25 2 cod . . . .....
7½
26
26 4 cod.. ... . . .
13i
29¼
15 1 cod .... ... .
8
27
20 .... . do......
ll
29
15 None ....... ... ... .....•.. • •....
25 12 cod ...... .
11½
30
17 None .....................••....
15 ..... do ....... ........ .. .... .. ..•
15 ... . . do ......................... .
15 . .... do ............... . ......... .
15 . . .. . do ........................ . ..
15 ..... do ......................... .
18 3 cod. . . . . . . .
13½
30f
21 5cod.. . .. . ..
11
30
17 2 cod........
8½
25½
7 None ...... . ............•.......
17 5 cod. .... . ..
Hi
30
17 . .. .. do......
11
29
19 1 cod........
11
29

ff ~: ~i:si;:::::: :::::: :::::~~ ::::::::::::::::
~tV·r~·ts~~~::::::::: :::::~~ ·········· ······

431 bk. . S. brk. Sh

Fish taken.

3
7
6

tlk. M., G. and S . . . . • . . . . Salmon.fed sculpin .. .

t Aull O hnlilmt.

15
15

.A.stberestes, ........ .. .••.•.....
flounder.
None .........................•.
2 cod. . ... ...
8½
27
5 cod........
lOi
30
None . ..... . ................... .

90

5 cod* . . . . . .
2 7 cod t. . . . .

12
6¼

6

12cod. ... •. •

9~

29
25

29¼

~

!;rj
~

0

~

1-3
0

~

a

0
~

a::
H

m

m
..-4
0

zt,:j
:;d

0

~

~

H
U).

~

>

§
~

H
U).

l:Il
t:,:j

l:O

;;
rn

Record of fishing stations of the U. S. Fish Comrnission stearner .Albat?-oss-Continued.
--Serial /
No.

_,_
Date.

,...;

I

Position.

Temperature.

of I
I Time
day.

..

"'

Q)

Lat. N.

Character of
bottom .

Long. W.

cl)

..c:i
.µ

'

s:>.
Q)

A

~

-

1894.
Hy. 3492 1 June 29

1.00 p.m.

57

59

166

04

Fms .
gy. S ......... .
32 44

Hy. 3493 . . . do ....

4.17 p. m.

58

06

165

22

fne.gy. S . .....

0

Hy. 3495 1 June 30 I 7.36 a . m. 1 57
iY·
3496 ... do .•. . 12.03 p. m. 56
y. 3497 ... do . • . . 3.24 p. m. 56

0

28 1 163
59 163
59 163

'/ I

0~
48

(n~gy.S ......
fne. gy. S ......
fne. gy. S . . ....

26

I

45

~

'"
r:n
-

:,

s

42
42

;::::
'+,

0

0

Q)

Salt salmon .. .. .

15

38

35. 7 ..... do ..... ...•.

15

14

13

~bJ)

..

H

2 cod ..................

30

4 cod, 2 flou nders - .. - ·

0

<j?

1 .• ..
1

1 .. ..
1 - . ..

1 .. ..
1

1

3o 1Noth;ng
... · ·
··
::
cod .. .. ... - - · · · · · · · · · 1 · - - .
Nothing ........•..... ··· · ····

l
.?_.o
o;,

Q)

- - -- -

30

30
30

.1:P
Q)

~

H

I······· ·····I "I I

32
... - .do .... - .....
34. 3 ..... do . .........

.<:l

Sexes.

A

Min.

33

.µ

Food.fisbes taken.

,:5J
bJ)

38

40
40

2

0

z

P'.:l

~I" I"I'·
34
37

Bait used.

.£
b

Average
of cod .

Cod .

~

bo
A

~

Lbs.
11
9 I~
5
25
5
28
4
22
25
... '
.
6i 28
6i 28
.. ... ..... .. .......

~:a~1~~

I· ·'l"

H

z-<l
t:,,j

m
1-3
0
H

~

H

0

z

U1

0

rzj

1-3
~

t:,,j

U1

t-3
t".l

I>
~
tr.l

pj

~

td

~

~

0

U1

VJ

NJ
01

CJ-'

Reco1·d of se,·ial temperatures .
No.of

Timo of
clay .

))at.,.

etntion.

1

Dr.

1803.

July 12 t 9.10 a.ro.
... do .••. 12..io p. 1u.
. .. do .... 4.20p.m .
.. . clo .... 8.20 p. m.
J nlr 13 4.00 ll. IU.
Julr 14 2.30n.m.
.. . do .... :l.OQ p. m.
July 17 11.001>.m.
.July 18 j 9.00 n. m.
July 28 ll0.50 a. m.
. do . . . . 2.30 p. m .
... do .... 5.30p.m.
.. . do . . . . 8.00 JI. ro .
... do .... 11. 00p.m.
.July 29 1.30 n. m.

ilr
~~i~ ::·~~~ :::: tJg ~: ::
Uy. :!312 .. . do .... 9.50 n. m.
DI". 3507 .. . do
Uy. 3:113 .. . clo
Dr. 3508 ... do
liY.3314 ... do
ll)·.3:Jl5 July
Jly. 3310 .. . do
IIy .8317 ... do
lly. 3319 .. do
Hy. 3320 .. . do
Hy. 3321 July

.... , l.lOp.m .
. • . . 5.20 p. m.
.... 8.00p.ru.
.... 11 .30p.m .
30 2.lOa.rn .
. . . . 5.10 a. m.
.... 8.40n.m .
. . . . 1 G.Oo p. m.
... . 10.30 p. m.
31 3.30 a. m.

~r ~~~: :: :a~:::: 1ni :: ::
Dr. 3510 .Au~.

1

6.20 a. m.

Dr. 35Ll .. . do .... 10.20&..rn.
Dr. 3512
lly. 3323
Dr. a513
Dr. 3514
lly. 3320

Ur. :l515

J>r. :mrn
l>r,!1(1 17
11 y :1:117

ll y ,,1.1,lb

~
<)

A

--llr. 3182
Ur. :w,a
l>r. 3461
Dr. :1185
Dr. 3486
ll,.330L
Dr. 349-!
lly.3:lOJ
U_r. 3306
Dr. 3503
Dr. :l50l
Ur.3308
3505
Hy.:1309
Hy. 3310

NI
Ot
ri::...

Position.

.. . !lo . . . . 1.40 p. m.
Aug. 1 4 .50 p. m.
.. . clo .... 7.50p. m.
Aug. 2 4.10 n. m.
... <lo ····I 7.40n . m.

.do .. .. 10.50 n. 111.
,10 .... 4.oo Jl. 111,

do

.. 1 HIOp.111,

1111

..

11

II

1 ,I

A11i, ,

r,o 11

111

.'II., .

Ill

L,t. N.

Fms. ' o

'
13
18
18
18
19
30

42 57
56 57
GO 57
62 57
150 57
100 56
65 56 34
8,1,3 1 55 2.b
4*2 54 42
17 57 06
34 56 57
43 57 03
44 57 09
41 57 15
33 57 21
38 57 27
35 57 33
35 57 38
:n 57 43
26 58 13
23 58 33
22 , 58 42
21 58 51
25 58 36
29 58 22
38 57 52
36 57 38
41 57 24
42 57 10
35 57 00
27 57 12
39 57 32
38 57 49
38 68 08
35 58 27
21 59 22
22 69 41

"
00
00
00
00
00
00
00
00
00
15
00
00
00
00
00
00
00
00

f,!)

17
''I

00 28 00
110 27 00
1111

0

I

n

170 42 00
171 18 00
171 54 00
172 34 00
173 53 00
172 25 00
170 34 00
168 34 00
167 39 00
170 l l 00
169 27 00
168 52 00
168 17 00
167 42 00
167 05 00
166 30 00
165 55 00
165 20 00
oo 164 42 00
00 164 47 00
00 164 49 00
00 165 30 00
00 166 11 00
00 166 38 00
00 167 04 00
00 167 54 00
00 168 19 00
00 168 42 00
00 1.69 05 00
00 169 43 00
30 169 51 00
uO 169 38 00
30 169 27 00
30 169 14 00
00 169 01 00
00 168 21 00
00 168 06 00
60 00 107 5:1 00

13

nu

Air ~ Bot.
ILong. w.1
~1]ci Itom. Ifm,.5 Ifms.10 Ifms.15 Ifms.20 Ifms.25 Ifms.30 Ifms.40 Ifms50 .

"H 011
• t Oil

HlB 08 00
I ll!l OI 00
1no ri I

on

17ll 11 1111

0

0

43
44
43
42
43
46
50
48

42
42
4-!
44
43
44
46
45
51)
48
54 43
54 45
50 45
46 44
45 43
45 42
45 42
43 42
45 42
50 43
44 42
43 41
43 41
42 41
42 41
44 42
46 43
46 43
46 44.
46 44
46 43
47 43
48 44
49 45
47 45
4.6 43
40 40
42 41
42 42

4:l
41
,11

60

38. 9
36. 8
37. 4
37. 1
38. 0
38. 0
38. 5
.. . . ..
... ...
37. 9
37. 8
37.6
38.1
36. 0
35. 0
3-!. 8
32. 0
35. 5
37. 5
41.4
42. 0
41. 8
41.0
40.1
37, 0
37. 5
36.1
36. 8
37. 3
40. 8
40. 1.
37.2
36. 6
31. 8
: .....
40. 8
41. 1
4L. 8

42.1
44. 1
44. 8
45.0
45. 8
45 . 5
44. 6
47. 0
46. 8
41. 5
43. 5
45. 1
45.1
42. 0
41. 9
42. 8
42. 3
41. 5
41. 0
41.2
41. 7
42. 0
41.0
40. 2
41. 2
43. 0
44. 0
43. 2
4fl. l
42. 0
43 . 5
43.9
44. 0
43. 9
42. 1
40. 6
41.1
42. 0

44

43. 2 42, 3

41
11

40. a

:ir,. :i

41.8
,11. :i

I~

ll~ , o

,l :J , ll

40. 1
43. 6
46. 8
44. 8
45. 6
45. 2
44. 2
42. 0
45. 6
36. 6
42.3
45. 6
45. 0
41. 9
42. ~
42. 7
42. 7
4 1. 2

41. 0
40. 7
42. 6
41. 5
42. 0
40. 3
39. 9
42. 8
43. 8
43. 3
42. 8
4 1. 6
43.1

39. 8
38. 2
47. 8
88. 6
40. 8
41. 7
39. 6

······
.. . . . .
..... .
......
..... .
... . ..
......
. - - . - · 1· . . . . .
39. 9
. . . - . . . . . . . . 42. 4

38. 1 · ·· ·· ·
37. 7 36. 8
47. 5 44. 6
39. 0 36. 1
39.1 39. 0
41. 5 41. 0
37. 9 38. 0
. - . . - .... - . .
... ... ... .. .

······
36. 7
45. 9
36. I
37. 8
38. 6
37. 7
38. 1
38. 9

.

70

80

90

100

200

300

400

I

I

1

1

·• · ·· ···· · ·· •·· ..... · ·-·· ····· ···· · .... .
. . . ....•...... .. ............. . . .. . . .. - ..
.............. . . . . .............. . ...... .
... ............ . ...... .. . 110. 1930. 130.1140 .
37. 6 37.1 36. 9 36. 8 37. 0 37 . 0 37. 3 37 . 5 38. 0
39.1 38. 0 37. 9 37. 8 ... ... . ....... .. .. . . . - - ..
37. 8 . . . ........ . .. ... . . . 9300 . 300. 400. 500 .
.. - . ..•.......... - .. 38. 8 38. 3 38. 4 38. 0 38. 5
. ... . ...... _. ....... 38. 6 38. 2 38. 1 38. l
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Dr. 3518 ... do .... 6.50 a. m.
36
jir. 3519 .. . do .... .10.lOa. m.
37
Dy. 3349 ... do . . . . 1.20 p. m.
38
Dr. ~520 ... do .... 4.20p.m.
38
Hr; g21 ... do .... 7.40p.m.
40
3 5o ··.do . __ . 11.10 p. m.
H). )rn
40
Aug. 4 6.20 a. m.
40
35
·--do ____ 9.30a.m.
41
D
Dr. 35; 3 ---do·--· l.20p.m.
39
36
D ~- 35;; 4 ··.do .. - . 4.10 p. m.
HI. 35 ~5 - · .do . - .. 5.50 p. m.
29
Df 3
Aug. 5 4.20 a. m.
37
49
D
· · · do . - - . 7 .30 a. m.
3
1
3i~r
Dr. 3528 ... do .... 5.lOp.m.
55
Hr. 3529 ... do . __ . 8.20 p. m.
56
Hy. 3355 - .. do ... . 11.30 p. m.
57
Hy. ~:~6 Aug. 6 2.10 a. m.
57
Dy. o7 --·do. __ . 4.50 a. m.
57
r. 3530 ... do·-- · 7.40 a.m.
59
Dr. 3531 ... do ____ 11.lO;t.m.
59
Hy.3358 .. . do ____ 3.50p.m.
70
Dr. 3532 .. . do . . . . 7.50 p. m.
77
Hy. 3359 Aug. 7 12.10 a. m.
71
Hy. 3360 ... do._ .. 5.20 a. m. 1,744
Hy. 3361 ... do._ .. 10.30 a. m. 1,367
Hy·. 3362 . .. . do .... 5.20 p. m.
77
Dr. 3533 ... do .... 7.50 p. m.
70
Hy. 3363 _.. do. __ . 11.20 p. m.
69
H-'. 3364 Aug. 8 4.20 a. m.
60
Dr. 3534 ... do .. _. 6.00 a. m.
59
Dr. 3535 ... do .. _. 9.00 a. m.
52
Dr. 3536 __ .do .. _. 10.20 a. m.
40
Hy. 3365 Aug. 9 4.30 a. m.
37
Dr. 3537 .. . clo. _.. 7.00 a. m.
49
Dr. 3538 ... do . __ . 10.20 a. m.
59
Hy. 3366 ... do. ___ l.W p. m.
59
Dr. 35~9 .. . do . _.. 4.00 p. m.
57
Hy. 3367 .. . do .... 6.40 p. m.
55
Dr. 3540 ... do. __ . 9.20 p. m.
51
Dr. 3541 Aug. 10 5.20 a. m.
49
D r . 3542 ... do. __ . 8.50 a. m.
49
Hy. 3385 Aug. 18 7.40 a. m. 1,036
Dr. 3543 ... do. __ . 4.20 p. m.
43
Dr. 3544 ... do .. _. 7.30 p. m.
41
Hy. 3392 Aug. 19 5.30 a. m.
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Record of serial ternpm·atures-Continued.
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Record of ocean temperatures and specific gravities.
[.A.11 specim.ena were taken at about 1 foot b elow the surface, by means of a specime;11 bottle.)
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12m .... ··- ------ 51 32 00 175 52 00 Surface. 48 43 63 1. 0248 1. 0252] 1 1. 024391
12m .... .Adak Island .. .... ....• ...... ... do .... 49 GO 63 1. 0246 1. 025011 1. 024101
5 12m .... ............... 51 23 00 176 49 00 . .. do .... 42 52 63 1. 0248 1. ()25211 1. 024391
6 12m .... ------·-- 51 09 00 176 19 00 . . . do ... . -14 52 63 1. 0244 1.024811 1. 023991
7 12m ... . -------- - 50 31 00 174 02 00 ... do .... 50 52 63 1. 0'.!44 1. 024811 1. 023991
8 l2m .... --------- 52 06 OQ 171 45 00 .. . do .... 48 50 63 1. 0244 1. 024811 1. 023991
9 12m .... -------·- 55 06 00 170 10 00 ... do .... 46 49 63 1. 0246 1. 025011 ]. 024191
Aug. 1 12m .... ..... . ........ 57 39 00 169 33 00 .. . do .... 44 49 65 1. 0236 J. 024290 1. 023470
]
6p.m .. ............. 58 15 00 169 05 00 . .. do .... 44 46 65 1. 0234 1. 024090 1. 023270
1 12p.m .. ---- ---- - 58 52 00 168 45 00 . . . do ..•. 42 43 65 1. 0234 1. 024090 1. 023270
2
6a.m .. -----·-·- 59 29 00 168 09 00 ... do .... 41 41 65 1. 0234 1. 024090 1. 023270
2 12m .... ............. GO 03 00 167 55 00 ... do .... 42 42 65 1. 0232 1. 023890 1. 023070
2
6p.m .. ---- ---·- 60 28 00 168 17 00 . .. do .... 4,1 43 65 1. 0230 1. 023690 1. 022!!70
2 12p.m .. --------- 60 25 00 170 10 00 ... do .... 41 41 65 1. 0230 1. 023690 1. 0228i0
3 6a.m .. -·----- -- 60 19 00 171 41 00 . .. do .... 42 41 65 1. 0230 1. 023690 1. 022870
3 12m .... ··- ·----- 59 58 00 171 17 00 ... do ... . 43 43 65 1. 0230 1. 023690 1. 022870
3
6p.m . . · -------- 50 25 00 170 50 00 ... do .... 43 42 65 1. 0230 ]. 023690 1. 022870
3 12 p.m .. --------- 58 44 00 170 35 00 ... do .. . . 43 45 65 1. 0230 1. 023690 1. 022870
4 6a.m . . ------- -- 58 20 00 170 10 00 ... do .... 44 46 05 1. 0230 1. 023690 1. 022870
4 12m .... ........... . 57 48 00 170 04 00 ... do .... 45 46 65 1. 0234 1. 024090 1. 023270
4
6p.m .. . . . . . . . . · 1 57 23 00 160 55 00 .. . do .... 45 46 65 1. 0234 1. 024090 1. 023270
5 12m ... . . . . . . . . . . 57 53 00 171 28 00 ... do .... 45 50 65 1. 0236 1. 024290 1. 023470
5
6p.m . . . .. ... . . . 58 28 00 172 06 00 ... do .... 45 47 65 1. 0238 1. 024490 1. 023670
5 12p.m. - ------ --- 58 53 00 172 40 00 ... do .... 44 46 65 1. 0232 1. 023890 1. 023070
6
6 a.m . - -------- - 59 25 00 173 30 00 . .. clo .... 44 44 65 1. 0232 1. 023890 1. 023070
6 12m ... . -- ------· 59 54 00 174 18 00 ... do .... 46 48 65 1. 0232 1. 023890 1. 023070
6
6p.m. . --------- 59 25 00 175 20 00 ... do .... 45 50 65 1. 0230 1. 023690 1. 022870
6 12p .m. . ··· ·---- - 58 46 00 176 12 00 ... do ..• . 44 44 65 1. 0236 1. 024290 1. 023470
6 a. m . - --------- 58 10 00 173 30 00 ... do .... 44 46 65 1. 0240 1. 024690 1. 023870
7
7 12m ............. 57 57 00 175 19 00 .. . do .••. 46 48 65 l.0240 1. 024690 1. 023870
6 p. m . . 1• . . . . . . . . 57 43 00 173 52 00 . .. do ..• . 47 48 65 1. 0242 1. 024890 l. 024070
7
7 12 p. m.
57 22 oo 172 26 00 ... do .... 45 47 65 1. 0238 1. 024490 ]. 023670
6 a. m ........... 1 57 IO 00 170 55 00 ... do .... 45 47 65 1. 0234 1. 024090 1. 023270
8
8 12m .... St. Paul Island .. ....... ..... . .. do .. .. 44 48 155 1. 0232 1. 023890 1. 023070
9 12m .... ·-------- 56 39 00 168 13 00 .. . do .. .. 46 48 65 1. 0230 1. 023690 1. 022870
6p.m . . ------- -· 56 33 00 166 50 00 .. . do .... 46 48 65 1. 0230 1. 023690 1. 022870
9
9 12p.m . . ------- -- 56 22 00 165 20 00 ... do .... 45 48 65 1. 0232 1. 023890 1. 023070
10
6 a . m .. ------- -- 5(i 12 00 163 48 00 ... do .... 47 49 65 l. 0234 1. 024090 1. 023670
10 12 m .... ····----- 55 56 00 163 38 00 ... do . .. . 48 51 62 1. 0240 1. 024270 1. 023450
11 12 m .... ---- --- -- 54 20 00 165 42 00 .. . do .... 48 52 62 1. 0244 1. 024670 l. 023850
17 12m .... --------- 53 51 00 168 00 00 . .. do ... . 47 48 62 1. 0248 1. 0250i0 1. 024250
17
6p.m .. ------- -- 54 28 00 168 10 00 . . . do . . .. 47 49 62 1. 0246 1. 024870 1. 024050
17 12p.m .. --------- 55 07 00 169 Oil 00 . .. do .... 46 48 62 1. 0242 1. 024470 1. 023650
18
6a.m .. -----·· · · 55 42 00 169 10 00 ... do ... . 47 48 62 1. 0243 1. 024570 1. 023750
18 12m .... ---- ----- 56 ]9 00 160 32 00 ... do .... 48 40 62 1. 0244 1. 024670 1. 023850
6p.m . .
18
56 45 00 160 40 00 ... do .. .. 44 47 62 1. 0244 1. 024670 I. 023850
18 12 p.m . . -- ------- 56 48 00 169 59 00 ... do ... . 43 46 62 1. 0242 1. 024470 1. 023650
19
6a. m .. · ·-····· · 56 40 00 172 30 00 ... do .... 45 46 62 1. 0242 1. 024470 1. 023650
19 12m .... ------·- - 56 31 00 173 45 00 . .. do .... 47 48 62 1. 0240 1. 024270 1. 023450
10
6p.m .. ········· 56 27 00 175 27 00 .. . do ..•. 45 46 62 1.0244 1. 024670 1. 023850
19 12p.m .. --------- 56 22 00 176 48 00 . .. do .... 47 47 62 1. 0246 1. 024870 1. 024050
20
6a. m ..
55 38 00 176 20 00 . .. do ... . 47 48 62 1. 0246 1. 024870 1. 024050
20 12m .... ......... . 55 08 00 175 56 00 . .. do .... 48 51 62 1. 0246 1. 024870 1. 024050
20
6p.m .. ........... 54 40 00 175 30 00 ... do .... 48 49 62 1. 0244 1. 024670 1. 023850
20 12p.m ..
54 58 00 174 31 00 ... do .... 47 48 62 1. 0244 1. 024670 1. 023850
21
6a. m . . --------- 55 17 00 173 33 00 . .. do .... 47 40 63 1. 0244 1. 024811 1. 023901
21 12m .... ........... .. . 55 47 00 172 41 00 . . . do .... 49 51 63 1. 0242 1. 024611 1. 023791
21
6p.m .. ·· ·-- ·--- 56 08 00 171 45 00 ... do .... 48 51 63 1. 0244 1. 024811 1. 023991
21 12p.m . . ---- ----- 56 18 00 170 35 00 ... do .... 46 49 63 1. 0244 1. 02,1811 1. 023991
22
6a. m .. ---· --- -- 55 44 00 171 10 00 ... do .... 47 48 63 1. 0246 J. 025011 1. 024191
22 12m ....
55 09 00 ]71 39 00 ... do .... 48 49 63 1. 0244 1. 024811 1. 023991
22
54 46 00 171 53 00 ... do .... 48 49 63 1. 0244 1. 024811 1. 023991
6p.m ..
22 12p.m ... .......... 54 25 00 172 12 00 ... do .•.. 47 48 63 1. 0244 1. 024811 1. 023991
23
6a. m .. . -------· 54 08 00 172 23 00 ... do .... 47 49 63 1. 0243 1. 024711 1. 023891
23 12 m . .... • • • • • . . . 53 42 oo .112 44 oo ... do .... 48 50 63 1. 0244 1. 024811 1. 023991
23 I 6 p. m .. 1• •• •••.•. I 53 4.5 00 172 06 00 . .. do .••. 1 48 I 49 63 1. 0242 I. 024611 1. 023791
'l

·I·_ ... __ ..

---------

---------

-----------------

I

F. R.
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Reco1·d of ocean ternperatures and specific gravities-Continued.

Time
day.of

Date.

Station.

Long. W.

Lat. N.

Depth.

- - - ---- ---- ----·1------- 0

1893.

Aug.~!

24
24
24
25
25
31
31
Sept. 1
1
2
2
3
3
3
3

4
4
5
8
9
9

10
11
11
12
13
]3

13
14
14
]4
14
15
15
15
15
16
16
16
16
17
18
19
]9
19
20
20
20
20
2l
21
21
21
22
23
23
26

27
?

2

12 p. m.. . . . . . . . . .
6 a. m ...........
1~ m.... . . . . . . . . .
6 p. 11.1.. • • • • • • • . .
12p.m ...........
6 a. m.
12 m . • • . . . . . . . . . .

53
58
53
53
53

I

46
47
48
52
55
M 06
54 00

-- -

--- --- ---

II

00
00
00
00
00
00
00

171
171
17v
169
168
167
166

35
07
42
38
40
32
34

00
00
00
00
00
00
00

Surface .
... do ....
... do . . . .
... do . . . .
.. . d(I ....
... do • • • .
... do . . . .

47
47
47
48
47
45
45

49
48
49
49
49
46
48

63
63
63
63
63
63
63

1. 0244
1.0244
1. 0243
1. 0244
1.024!
1. 0242
1. 0244

11~~co~:~::::::::::::::::: :J~ :::: !~49 ~t53 ::63 U~!!
1. 0242

1. 024811 1. 023991
1.024811 1.023991
1. 024711 1. 023891
1. 024811 1. 023991
1.024811 1.02.1991
1. 02-J.611 1. 023791
1. 024811 1. 923991

u:m

ti=i

1 ~:~~·
]2 ID •••••••••••• • 1 55 00 00 1 166 10 00 ... do . . . .
6p.m ........... 55 20 00 16718 00 ... do ....
12 m . . . . . . . . . . . . . 56 40 00 170 18 00 ... do . . . .
, . B ay, St . P au 1 I s 1aml ........ d o . . . .
12 p. m.. SW
6a.m .. OffOtterisland ................. do ....
12m .... ······ ···156 48001169 26 00 ... do ....
6p.ID .......... . 56 10 00 168 40 00 ... do ....
12 p. m .. ....... .. 55 38 00 167 45 00 ... do ....
6a.ID ... ....... . 544500 1671200 ... do ....
12 m.... . . . . . . . . . 54 00 00 166 33 00 ... do . . . .
12 ID.... Dutch Harbor .........•........ do . . . .
12 ID ........ .... · 1 54 18 00 1165 39 00 ... do . . . .
12 m.... . . . . . . . . . 54 37 00 163 16 00 ... do ....
6 p. m.. Off Deer Island ...........•..... do . . . .
12 m . . . . Bailey Harbor ....••............ do . . . .
12 m ..•...... .... I 55 20 oo I 161 01 oo ... do ....
8p m
Portage Bay
d0
6p:m:: U11ga Strait::::::::::::::::: .· : .·do •••• ••.·
12 ID • • - · • • • · · • • • · 55 37 00 155 38 00 . .. do . . . .
6p.m ........... 56 04 00 154 45 00 ... do •...
l 2 p. m. . . . . . . . . . . 56 30 00 153 43 00 ... do . . . .
6a.m ........... 56 55 00 152 37 00 ... do ....
12 m .... ......... 57 20 00 150 57 00 ... do ....
6p.m ........... 571800 1501200 ... do ....
12 p. m.. . . . . . . . . . 57 16 00 148 40 00 ... do . . . .
6a.m ........... 571630 1471000 ... tlo._ ..
12m ............. 57 15 00 146 05 00 ... do ....
6p.m .. ··---···· 57 10 00 144 42 00 .. . do ....
12p.ru ........... 57 08 00 143 18 00 ... do ....
6 a. m.. . . . . . . . .. 57 07 00 142 10 00 ... do . . . .
12 m . - ...... - . . . . 57 11 00 140 49 00 ... do . . . .
6p.m ........... 57 08 00 139 05 00 ... do·-··
12 p. m.. . . . . . . . . . 57 02 00 137 20 00 ... do . . . .

49
47
47
46
47
47
51
51
51
51
51
54
54
52

50 63
47 63
46 63
46 63
47 63
47 63
46 63
49 63
50 63
53 63
57 63
53 63
51 63
52 63
52 63
51 63
51 63
52 63
50 63
48 63
48 63
47 63
48 / 63
49 63
53 63
56 113
55 63
53 63
53 63
58 63
57 63
54 63

1~
::
12m .. -. ········· 1 5418 00 133 55 00 _.. do··-·
6p.m ..... . .. ... 53 42 00 W3 22 00 .. . do·-··
12 p. m.. . . . . . . . . . 52 58 00 132 40 00 ... do . . . .
6 a. m ........... 52 16 00 131 58 00 ... do ....
12 m ............. 51 37 00 131 03 00 .. . clo ... .
6 J). m.. . . . . . . . . . 51 28 00 130 12 00 ... do . . . .
12 p. m .........•. 51 15 00 129 15 00 .. . do ....
6a.m .. ·······•· 51 oa 00 12811 00 ... do·-··
12 m ..•. Johnston , ·trait ..•.............. do ....
6 p.m..
ymourNarrows . ... -····-· .. do ....
12p.ro .. OysterBay,B.C--···-···-··· ... clo ··-·
6a. m .. Bayn
ound.·-······-···--· ... do ....
12m .. -· Gulfof
orgia. ....... .. ....... clo ... _

55
53
53
55
5!
53
48
50
50
51
54
56

67 69 1.0236
57 69 1. 0236
56 69 1. 0236
60 69 1. 0232
60 69 1. 0232
55 69 1. 0230
48 60 1 1.0228
50 69 1. 0218
55 1 69 1.0212
50 69 1.0192
53 60 1.0102
61 60 I.0190

1.024687
1.024.8 7
1. 024887
1. 024887
1. 024487
1. 024487
1. 0242 7
1.024087
1. 0230 7
1.0224 7
1.0204 7
I.020487
1.02027

59
57
56

1.010 7
1. 02.;2 1 1. :?
1. 0252871 1.

48
46
44
4~
4v
46
45
47
46
47
46
47
49
50
49
50

:i

1.0238
1.
1 0238
0238
.
1.0223386
1.0
L0238
1. 0240
1.0240
1. 0240
1. 0238
1. 0242
1. 0'238
1. 0232
1. 0180
1. 0230
l 0216
1:0280
1. 0238
1.0240
1. 0240
1.0240
1. 0242
1.0242
1. 0240
1.0242
1.0242
1.0242
1.0240
1. 0242
l. 0240
1.0240
1. 0240

~ ~ ~ut: r:i.b~; :::::::::::::::: :J~ :::: 53~~ ~!57 69~~ 1.0234
u~~~

l~~~~:: tr~:r~:~ck·::::::::::::::I:::~~~::::
12m .... ········· ·1 46 04 00 I 124 5 00 ... clo ·-- ·

12 ni .•. ·1· ....... . 42 :rn oo
12 m ......... · - · · 3 11 00

1. 024611 1. 0~3791
1.024211 1.0~.,
1.
1. 0233!ll
]. 024211
024211 1.
023391
1. 024211 1. 023391
_
1 024011 1. 023191
1.024211 1.02.'33
23591l
1. 024411 1. 02 591
1.024411 1.0 235
3
L 024411 1. 023
0 :.Jl1
L 024211 1. 3!1
]. 024611 1. 023791
2 391
1. 024211 1. 0 37 1
1. 023611 1. 0:2:2 591
L 018411 1. Ol7
2
1. 0234ll 1. o2:2'l.ll
91
1. 022011 1. 0 1! 9
1.023411 1 l.022--:,
2 l
1 024211 1. 0 JJ9l
5
1°024411 1.023 l
1: 024411 1. o2-3¥J:
2 1
1.024411 1,0 23 1
1. 024611 1. D 3~ 1
1.024.6Il l l. 0'.! ~
1. 024411 1. o:. _ 1
1.0246111. 0'.?1!
3
1.024611 1 1. 0'.! ~
1.024611 1.0'.!l~
1.024411 1. 0:. _
1. 024611 1. (l'.!S~
1. 024411 1. o:. .
1.024411 1 l .O:..
1. 024411 J. o:. .

·>¥'

u~m~

~2: :~ tm: UMn
oo ...
________ ______

124 30
I12i
03 00

.

56
clo .... 52
... do . .. . 53

69 I.01 6
69 1 1. 0240
60 I. 02-tO
__:_

t1.0'.!fi - =
1.0'.!
1. 02
1. O'.!
1. 1. 1. 1. - -

1. ---

1. 0'-l
t. 01
1. l
1. 01

0
t1. ~I

_:..-
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INVESTIGATIONS OF THE STEAMER ALBATROSS.
Record of tempei·atures and specific gravities.

I>, '
..ot
..<:I
co""'
i-..

Time of
day.

Date .

Station.

Lat.N.

Long. W .

Depth.

A<:.:> a,

""0

Q;>q::l ol

co
i-.. .

i-....<:l co

~-8
i-.. co

H

H

E-o...;

oi<l,.25

CO..<:!

s·c3<l, I?::

•M

[~I>,

.: s~ .
~~:!

~~ § A-+"
~~~j
~~ s cos

---

1894.
May 19
19
19
20
20
20
20
21
21
21
21
22
22
22
22
23
23
23
23
24
24
24
24
25
25
25
26

0

I

II

0

I

II

--- -0
Fms.

12m .... .............
128 47 00 Sul'face.
47
____ __ .. __ ___ 50 57 00
6p. m ..
49
51 15 00 129 55 00 ... do ....
12p.m ..
47
5l 30 00 130 42 00 .. . do ....
6a.m . . --- ----· ·· ·· 51 40 00 131 40 00 ... do ....
48
49
l2m .••. ... .. ........... 51 54 00 1:13 39 00 ... do ... .
49
tip.m ..
52 15 00 134 50 00 .. . do ....
47
12p. m .. --------·--· 52 32 00 136 00 00 . .. do ... .
46
6 a . m .. .............. 52 46 00 137 05 00 ... do ....
44
12m . ... ---------- . - 53 07 00 ]38 24 00 .. . clo ....
44
6p.m .. -------·-··· 53 15 00 Hl9 45 00 .. . do ....
43
12p.m .. ----------- - 53 20 00 141 06 00 ... do ....
44
6a.m ..
53 28 00 143 40 00 .. . do ....
42
12m ···· ................ 53 37 00 144 10 00 ... do .. ..
42
6p.m .. ............. 53 43 00 145 30 00 .. . do ..•.
40
12p. m .. ·····--·--- - 53 50 00 147 00 00 .. . do ... .
39
6 a . m .. ................ 53 56 00 148 25 00 .. . do .. ..
38
12m .... ................ 54 07 00 149 59 00 .. . do ....
38
6p.m . . .... ...... . ..... . 54 16 00 151 55 00 ... do ....
38
12p.m .. .... . ........ 54 20 00 153 20 00 ... do ....
38
6a.m . . ------·----- 54 28 00 155 05 00 ... do .. ..
38
12m ....
54 30 00 156 49 00 ... do ....
39
6p.m .. .............. 54 32 00 157 55 00 ... do ....
38
12p. m .. .. ........ . .. 54 35 00 159 10 00 .. . do . .. .
38
6a.m .. ----········ 54 18 00 160 25 00 ... do ....
12m .... . ................ 53 57 00 161 48 00 ... do ....
38
6p. m .. . . . . . • • • . . . . 53 48 00 163 10 00 ... do . ...
37
6a.m .. Unimak Pass ...... . ... . ..... ... .. . do . ...
36
2ti
39
3p.m .. Dutch Harbor .... ... .. .... ..... ... do ....
31 12m .... . . . . . . . . . . . · \ 54. 03 00 \ 167 54 00 .. . do .. ..
38
3!)
Jnn e 1 12 m ... . . . . . . . . . . . . . 53 44 00 174 24 00 ... do ....
3 12m ... . East ...... 53 20 00 178 45 00 ... do ... .
41
8a.m. . A.ttu Island . .................... .. . do ....
41
5
6p.m. . A.ggattu Island ................. ... do ....
40
5
40
8 12m ... . Kyska Island .................. . . .. do . ...
...
do
....
40
9 12 m ... . East . . .... ,
<3 00
6p .m. ...... do.'. .. 52 15 00 179 10 00 .. . do ....
40
9
39
9 12p.m . . West .. •.. 52 20 00 179 35 00 ... do ....
40
6a. m. . . . . . . . . . . . . . 52 23 00 178 20 00 ... do ....
lO
41
10 12m .... Atka Island . ....•...... . ... . .. . .... do ....
39
11 12m ... . . . . . . . . . . . . I 53 20 oo I 169 38 oo ... do . ...
39
6p.m. . Chernofski Harbor ... . . . . .... .... do . ...
14
38
15 12m . .. . . ....... . . ··j 53 27 OOj 168 14 00 ... do . ...
]6 12m . .. . . . . . . . . . . . . . 52 57 00 171 55 00 ... do ....
39
39
17
9a. m. . A.mlia Island ....... . . . . ....... . . . . do ....
. . . dd ..• .
37
22
Sp.m ..
... do ....
23 l2m ....
38
36
24 12m ... ................. 57 34 (") 167 58 00 ... do ... .
24
6p.m . .. ............... 56 48 00 167 50 00 . .. do ....
38
24 12p.m. ... .. . . .... ..... 56 10 00 167 40 00 . .. do .. ..
38
25
6a•... ................. 55 50 00 167 00 00 . .. do ....
39
25 12mm. . ---- --- ----- 56 12 00 165 45 00 . .. do ... .
39
25
6p.m. ..... .............. 56 05 00 ]6.1, 40 00 . .. do ....
38
25 12p.m. .. ·--- -- ------ 55 45 00 163 50 00 . . . do .. ..
38
26
6a.m. - ...... . ..... . . 55 30 00 164 18 00 . .. do . ...
38
26 12m ... . ------------ 55 33 00 163 23 00 . .. do .. ..
40
26
4p.m. ......... ............ 55 08 00 163 30 00 ... do . . ..
40
26
4p.m .. ..... ...... ....... 55 08 00 163 30 00 Bottom,
40
9 fms .
26 12p.m .. .................. 56 10 00 162 03 00 Surface.
38
27
6 a .m .. ............... 56 17 00 ]60 50 00 . .. do . ...
37
27 12m .. . .
56 31 00 159 48 00 . .. do ....
40
27
39
6p.m ..
56 54 00 158 45 00 ... do ....
27 12p.m ..
57 20 00 159 55 00 . . . do ....
35
35
28
6a. m .. --- --- -----· 57 05 00 159 40 00 ... do ... .
36
28 12m .... .. - ...... -- .. 56 38 00 160 35 00 .. . do ....
40
28
6 p.m .. ·--- -· ······ 56 55 00 161 45 00 . .. do ....
163 20 00 ... ao ....
37
28 12p.m . .
38
29
6a.m .. . .• . .• . . . . . . 57 38 00 164 50 00 ... do ....
29 12m .... ...•. . ...... 57 56 00 166 16 00 .. . do ... .
38
57 15
18 00
00 164 45 00 ... ao ... .
38
29
6p.m .. .•••••..•... 58
37
29 12 p. m .. . .. . . . . . . . . . 58 18 00 163 35 00 ... do ... .
...
do
...
.
163
25
00
38
30
6a.m .. ............ 57 40 00
40
30 12m .... ... . . .. .. ... 56 59 00 163 02 00 ... do ....
40
30
6p.m ... .. • .... .... 56 58 00 164 20 00 ... do ... .
38
30 12p.m ... .. •. . .. . • • . 56 55 00 165 40 00 . . . do ... .

------------

---··-----------------·

·-----------

5207001177

~t i:~11~1~~d~~::::: ::::::::::

--- ---- ------ -----------------·-··

········--i

I

H

- - - -0

0

51
5l
48
52
50
52
51
48
48
49
46
46
48
48
44
42
42
42
42
40
41
43
41
40
43
38
37
40
40
40
48
44
44
44
42
42
41
43
44
41
43
41
41
40
39
44
39
41
39
40
41
40
40
41
41
43
43

6-l
63
62
62
62
62
62
62
62
62
62
62
62
62
62
02
02
(i2
62
62
(i2
02
62
62
62
62
02
62
62
62
62
58
58
58
58
58
58
58
58
58
58
58
58
58
58
58
58
58
58
58

41
40
43
41
37
36
37
39
38
38
39
43
40
37
42
43
38

[,8

58
58
58
58
58
58
58
58
58
58
58
58
58
58
58
58
58
58
58
58
58
58
58

i,
-~
i-..

b.O
<:,)

~
<:,)
co
A
rn

l>,Q

1:i
el ....
i-.. 0

bO;.>

'O
<:.:><1>
CA <:.:>

-~g
p. <1>

rn i-..

--- --1. 0232
J. 0236
1. 0242
l. 0244
l. 0244
1. 0244
1. 0244
l. 0245
1. 0245
1. 0246
l. 0246
1. 0244
1. 0244
1. 0244
1. 0244
1. 0244
1. 0240
l. 02J6
1. 02m
l. 0246
1. 0246
l. 0246
l. 0244
1. 0244
1. 0242
1. 0242
]. 0236
1. 0236
1. 0242
1. 0244
1. 02-1.4
1. 0252
1. 0252
1. 0252
1. 0253
l . 0253
1. 0254
1. 0254
J. 0254
1. 0252
1. 0210
1. 0252
J. 0254
l. 0254
l. 0246
1. 0244
1. 0244
1. 0244
1. 0242
l. 0242
1. 0240
1. 0240
1. 02,JO
1. 02-10
1. 0240
1. 0240
1. 0240
1. 0240
1. 0240
1.0242
1. 0242
1. 0242
1. 0242
1. 0242
1. 0242
1. 0240
1. 0240
1. 0238
1. 0238
]. 0238
1. 0236
1. 0234
l. 0234
l. 0236

l. 022928
1. 023228
1. 023650
1. 023850
l. 023850
l. 023850
1. 023850
1. 023950
1.02-1950
l. 024050
1. 024050
l. 02:!850
1. 023850
1. 023850
1. 028850
1. 023850
1. 024050
1. 024050
1. 024050
J. 024050
1. 024050
1. 024050
1. 023850
1. 023850
1. 023650
1. 023650
1. 023050
1. 023050
1. 023650
1. 02:,1350
1. 023850
l . 024140
1. 02 l140
1. 02J140
l. 024240
1. 024240
1. 024340
1. 024340
1.02-1340
1. 024140
1. Ol9940
1. 0::l4140
1.02-1340
1. 024340
1. 023540
1. 023310
1. 023340
1. 023340
1. 023140
1. 02i.l140
1. 022940
1. 022940
1. 022940
1. 022040
l. 022940
1. 022940
1. 022940

1. 022940
1. 022940
1. 023140
1. 023140
1. 023140
l. 023140
1. 023140
1. 023140
1. 022940
1. 022940
1. 022740
1. 02274.0
1. 022740
1. 022540
1. 022340
1. 022340
1. 022540
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REPORT OF COMMISSIONER OF J<'ISH AND FISHERIES.
Record of animal life, driftwood, kelp,
FROM DUTCH HARBOR, UN ALASKA ISLA.ND, FOR
Mean temperatures.

Meridian positions.
Date.

Water
Latitude Longitude Air. surnorth.
west.
face .

1893,

July

0

I

II

O

Seals

Whales.

Litt.le
auks.

Cormorants.

Ducks.

I

1

51 82 00

175 52 00

2

Bay of Waterfalls,
Adak Island.

44 ........................... ······ ...... ······ ...... ···•··
47 ... .... .............. ············ ·········· ·· ........... .

44
52

]'ROM BAY OF WATERFALLS, ADAK ISL.A....llfl),
July

5
6
7
8

51
51
50
52

9

55 06 01)

10

23
O!l
31
06

00
00
00
00

176
176
174
171

49 00
19 00
02 00
45 00

49
50
51
47

170 10 00

47

St. Paul Island,
Pribilofs.

45

............................................. ,Few .. . .. .
········· ............ ············ ····•······ · · · ·· ········
... ...... Two ................. . ......... ... ···· ········
. . • . . . . . . Many kill· . . • • . . . . . • • . . ... · · • • · • • · · · · · · · · · ·

45
47
49
44

:I::;: -~w_,:::::: ;~_~;-;ers.

::::::: :____ - --

FROM ST. PAUL ISL.A.ND, ON CRUISE I N BERL-G
July 11

St. George Island,
Pribilofs.

45

41

12
13
14

57 17 00 1 171 10 00
56 56 00 173 40 00
56 84 00 171 18 00

43
44
47

43
44
45

15

St. George I sland,
Pribilof's .

46

42

·····.I

Many ..... , . . . . . . . . G r e a t ............ · · · · · ·
many.
Nine... One .................. · . · · · · · · · · · · · · ·· · · · · ·· · · ·
Fifteen Fourteen ................ · · · · · · · · · · · · · · · · · · · · ·
Twenty . . . . . . . . . . . . Several ..... ... · · · · · · · · · · · · · · · · · · 1
Ma ny.. One....... G r e a t ...... · · · ·· · · · · · · · · · · · · ·
many.
FROM ST. GEORGE ISL.A.ND TO DUTCH HARBOR.

Jul y 16

E a s t anchorage,
St. Paul Island,
Pribilof's .

45

42

M••Y- - ____________ G,:;,:; t ------------ -------

- ,

Six .... One ....... Great . .... : ......... ........ .
many.

17

56 02 00 ~169 30 00

49

44

18
19

54 34 00

55
56

48 One ... . One ...... .. ...... . ... . .... . ....... ····· ·······
49 . • • ... ....•• .• ••..••..••..••..••..••.•••.• • • · · · · · · • • . . · • .

July 26
27

167 14 00

Dutch
arbor,
Unalaska Island.

47
46

!i ~~~.r:: :::::::::::: ·G·;·e·~·t· ·ii·~::::::::::::::::::

170 04 00

4D

43

I

I Two ...... ............ ~~?:·........ ··················

Pribilofs.

57 05 00

20

57 41 00

]64 58 00

46

42

30 1 s 12 oo
31 57 01 00

167 29 00
16() 4i 00

44
50

42
44

57 30 00

160 33 00

46

2

60 03 00

167 55 00

41

3

50 5 00

171 17 00

43

4
5

57 8 00
67 53 00

170
00
171 !! 00

4

6

50 f 00
57 5i 00

li I 1 00
175 10 00

7

'

I 168 05 00
II E55 a33t.s t00Paulanchorago,
Island,

2

Aug.

/

FROM DUTCII HARBOR, UN.A.LA .

5
4

47

I

many.
'l'wo . . . . . . . . . . . . . . . G r o a t

On ...................... .. ........... . .............. . .
'.1.'hr . . . . . . . . . . . . . . G r a t ..... ....... . · · · · · · · · · · ·

:; I:::··::: :°:··:::::: :::~··':::: ~:··:::::: o~~:: : :::
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etc., observed fr01n deck of ..Albatross at sea.
BAY OF WATERFALLS, AD.AK ISLAND, ..A.LASKA.

Gulls.

Gonies.

Guillemots .

Petrels.

Puffins .

T erns.

Driftwood.

Kelp.

Remarks.

.?.~~::::: -~~~-:::: -~~~~::: :::::::::: -~~~~::: :::::::::: -M;;~h::: -~~-~~::

i:wi,:~:rt\~n\~:~
beaches.

TO ST. PAUL, PRIBILOF ISLANDS, BERING SEA .
. -. - . -. _... _. _. _. __ . Few ___ . _.. __- . __ . Several .. - _. __ . __ . _- - .. -- - -- - .. .. ... .

~:~:~!i:
::::::::::
Few··-·._.: __ .. _.
Several . T h r e e Gr e a t
(white).
many.
Many .. _--··-··--· Great
many.

Wea!~::::::::::::: .~ ::::::::::::::::: :
Few · --- Few·-···--·------·-----·--· Much ..
Several . Gr ea t
many.
Groat
many.

Few __ ___ ·-·-··---· .M uch_.
Many seals close to
rookeries.

SEA., .A.ND TO ST. GEORGE ISLAND, PRIBILOFS.
Many. __ ·-·--· ·--· 'Great Several. Many ... \ Few· ·- ·\·-· - ······ .. ···--·· Many seals close to
rookeries.
many.
Several . Few .. _. Many_ . . Many .. . Many ... ·-···-···· .......... ·· -·-····
Se,eral . Several . Many._ . Several . Many. . . Several . . - . . . . . . . . . .. - · •...
1
Several . Few . __ . Gr e a t
many.
Flock of Aleutian
Many ... ---·-··--· Great
sandpipers.
many.

:::al ::: :::,,,F ::

UNA.LASKA ISLAND, VIA. ST. PAUL ISLAND.
Many .... __ .. _·-. _ Great
many.

Few. - .

·j Many...

Many ... . - - .. -- - ... - -- - . . . . Many seals n ea r
rookeries.

Many ... -········ · G reat Many ... Great Many ......... .... ........ .
many.
many.
Many .. ... ........ Many ... Many ... Few .... Many ... .......... Little ..

I SLAND, ON CRUISE IN BERING SE.A .

.

F···e·w·· ·.·.·.·. /.o
..n.e_.·.·.·.··. MGarneya.t·. FMea'n"y··..··. Few .................••..............
Many... Many . . .. .............. _... Many seals n ea r
many.
rookeries. Few
snipe.
Few .........•.... Great Few .... Several .. ..•.•.............. . .....••.
many.
Few .... ····-· .... Several. Few .................. ··---· ... . ............... Large flock of
whale birds.
Several . . . . . . . . . . . Many... Several. Several. . _.. _...... _................ .
Many I
Gr e a t Many.. . Many ................. _............. .

I

I

~~1·~~:::~~:::

Many... Many ..... _.................. _...... _
Many
GZ:::~
Several. One ..... S-iveral. Several. .................••. ···-· · ............. One snipe near
Nunivak Island.
Several. . . . . . . . • . . Many._. Many... Several. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Few snipe near St.
Matthew Island.

::~r:c::::::: ;;:~r:: ~!~f:: ~~~::: -~-~~~~~~: :::::::::: :::::::::

Few .... /.......... Many ... Several ....·...... . ....... . ............ ··-··· .. _
Many ... , . ......... Many ... Several. 1 Many .. . Few .... .......... ... ..... .

Observedrnanyvarieties of petrols.

REPORT OF COMMISSIONER OF FISH AND FISHERIES.
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Recm·cl of a.nirnal life, driftwood, kelp, etc.,
FROM DUTCH HARBOR, UN.A.LA.SKA. 1SL.A.1-"'D,
Mean ternMeridian positions. peratures.

CorLittle
Ducks.
morants.
Wa- Seals.
Whales.
auks.
ter
Latitude Longitude .A.ir. surnorth.
west.
face.
_ _ __ ,_ _ _ _ _ ,___ - - - - - - - - -- - - - - - · - - 1 - - - -·1-- - --

Date.

0

1893.

Aug. 8

57 07 00

170 22 00

46

9
10
11

56 30 00
55 56 00
54 20 00

168 13 00
163 38 00
105 42 00

47
51
53

12

Dutch Harbor,
Unalaska Island.

55

44

1

Five . . . Many . . . . . Many.. . . . Few . . . . . . Few -- - - - ·

!~ -----.. -.. o~~: :::::: :::::: :::::: :::::: :::: :: :::::: ::: :::
47

One.... G r e a t . . . . . . . . . . . . Few. -... - -· · - · · -· · · · ·
many.

50 ... ···• ·· ······ ····•· ······ ...... ···•········ ··•••• ···•• ·
46 . . . . . . . . . Many kill- . • • . . . . . . • . . Several . . . Few -- - - - ·

16

53 58 00

166 33 00

51

17

53 51 00

168 00 00

48

18
19
20

56 19 00
56 31 00
55 08 00

169 32 00
173 45 00
175 50 00

47
47
52

46 ·······•· ············ ············
45
.. · · · · · · · · ·
46 ·
·several .. .
48 Three ................... · .... · · ····· · ······ ···· · · · ·· · · ·

21

55 47 00

172 41 00

50

47

22
23

55 09 00
53 42 00

171 39 00
172 44 00

49
49

47 Seven.. Many .. . .... ......... . .... -. · --· · - · · · · · · · · · · · ·
47 .. . ... ... ······ ······ ····· · .. .. · · ...... ······ ····· ... .. . .

24
25
26

54 02 00
54 00 00

170 23 00
166 34 00

48
48
49

47
45
46

31

54 13 00

165 42 00

52

46

Sept. 1

55 00 00

166 10 00

51

47 . ........ Several .............. - --· - -- ···· · · ··· ·· · · · · · · ·

2

56 40 00

170 18 00

48

3

56 48 00

169 2il 00

47

:: :::: .~~·:: ::: ::::::: ::::::::::r ::: ::::

4

54 00 00

JOG 33 00

48
50

:; ::::::: :: ::: ::::::::::: :::::::::: :::::: ::::::\:::: :: ::::::,

5

Dutch Harh or,
Unalaska Island.

Dutch Harbor,
Tnalnska Island.

era.

Few ... ... Few ..... .

T~-~ :::1:::::::::::: :::: :: :::::: :::::: ::::::

Eight .. Many ................. -······ ·················

One ............................ ······ ······ ··········· ·

One ............................ ············ ······ ····· ·
..... ...... . . . . .... ..... .. ------------ ---- -------- ........ ---- Many..... Many. . . . . Several . . . Few -- - - - -

INVESTIGA'rIONS OF THI<:. STEAMER ALBATROSS.
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ol>sel'ved from cleclc of Albatross at sea:._Continued.
ON CRUISE IN BERING SE.A.-Continued.

Gulls .

Gurne.
mots.

Gonies.

Petrels.

Puffins.

Terns.

Drift.
wood.

Kelp.

Remarks.

Many .. . . . . • • . . . . . G r e a t
many.
Few .............. Many ...
Few . . . . One. .... Few . . . .
Many... Few . . . . Few .• -·

Several . Many.. . Many ..................... . Many seals near :St.
Paul Island.
Mally . .. Many ... F ew ...................... . One goose.
Few . . . . ·Few ................................ . One white gony.
Many.. . Few . . . . Many.. . . . . . . . . . . . Much .. Saw one s eal off
Akutan Pass.
Large school of
whales feeding
ofl'Unimak Pass,
accompanied by
large fl o c ks of
whale birds.
Few ................•.....•...................•. ·····•·•·····················
Many ... Several. Several. Few .... Many . .. Few .............. Much .. Few Aleutian sand·
pipers.
Many... Few ... G re a t Several . . Many... . . . . . . . . . . . . . . . . . . . . Much .. Many pbalaropes.
many.

·I

j,i~;;y::: :~:::::::·.\·ii~.;:::: ·F·~.;:::: ·ii~.;:::::::::::::::::_::::::::::::::::

Few .... Several. Several. Many ... Several .......... . Little ... Much .. Several pieces of
driftwood. seen in
morning watch; 2
snipe seen in fore·
noon.
Many... One..... . . . . . . . . . . Sever al ..... ..... . ..... ..•.................... Many phalaropes .
species;
many.
Many.. . Few . : . . Few : . . . Many'. . . Few ................................ .
. ........ . .......... ... . .. . .. . Severn,l. Few ............................... . . Swallow flew on
board.
. . . . . . . . . . F ew . . . . . . . . . . . . . . Many... Few.... . . . . . . . . . . . .. . . . . . . . Much . . Ono white gony .
.. . ....... .......... Few ... . Few .... .l!'ew ............. . .......... Much ..
F ew .... ........ .. ....... ...... ....... ... ...... ........ .. ...... ... . .... . .... .
Many . .. ManY:··· Many .. . Many ... Many ... Many .. . ........ .. Much .. Several porpoises
in Unimak Pass.
Severa.I h awks
and white gonies .
Many whales, ac.
companied by
large flocks of
birds, in Unimak
Pass .
Several. F ew .... Few .... Few .... Few ...............•........ Much .. Land hawk r estetl
in rigging.
Many .. . . . . . . . . . . . Many.. . Many.. . Many.. . Several .......... . ........ . Many s eals s e e n
near Pribilof s.
Many phala.
ropes.
Few ... . F ew .... Few .... Few .... Few ......................... ...... . . :Many sea.ls near
St. Paul Island.
Few pbalaropes.
Few ... . F ew ... . Few .... Few .. ·.. Few .... . ................. . Little . .
F ew .... .. .. . .... ... ...................... . ....................... .. ·········

- -- - - - - -- - - - - - -- -- -- - - - · - - - - ----·-- -- -- - -
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Record of animal life, driftwood, kelp, etc..
FROM DUTCH HARBOR, UN.A.LA. KA
Mean ternMeridian positions. _P_er_a_tu_r_e_s._ ,
1

Date.

1893.

Wat er
Latitude Longitude Air. surnorth.
west.
face.
0

I

II

O

Sept. 8 . 54 18 oo

I

Seals.

Whales.

Little
auks.

Cormorants.

Duck .

II

165 39 00

53

46 . . . . . . . . . One .........•..................... Few . . •••.

9
10

54 37 00 163 16 00
Bailey I a r b o r,
Alaska Peninsula

51
54

47 ......... _........................ Few .............. ... .
51 . ........ Four .................. Many ............... . .

11
12

55 20 oo

51
50

48 ......•.. Two . ......................... .. .. ... ... ..... .
50 .. ·.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . Many..... Several •••

13

55 37 00

155 38 00

50

48 . . . . . . . . . Several ...................... -...... ... . · · · • · ·

14
15
16
Sept. 17

57 20 00
57 15 00
57 11 00

150 57 00
146 05 00
140 49 00

48
55
56
53

47 . . . . . . . . . Several ........................... ..... ·· · · · · ·
50 ........................... ·· ···· ·•··•· ······ .......... . .
53 . ....... .. .. ········· .. ...................... .. .. .... . .. .
52
Two .................. . .......... ..... .. .. . .. .

I rn1

01 oo

Portage Ray,
Alaska Peninsula.

Sitka Harbor, SE.
Alaska.

I
FROM SITKA, SOUTHEAST .A.LA KA. , T O

19
20

Sitka Harb1Jr 1 SE.
Alaska.

56

54 18 00
51 37 00

1133
55 00
131 03 00

60
59

~ ~ ~t: .:.;:. ;

I

21

50 29 00

126 15 00

54

22

Union Bay, Baynes
Sound, British
Columbia.

54

!! •::;;:..

23

49 23

61
61

51 ............. .... .... ............ ......... · · · ... ..... · · · ·

24

oo I 124 18 oo

Port '.l'ownsend,
Wash.

'

!••;:: :::::!::::::1•=;·· .!•

FROM PORT TOWNSEND, WA H., TO
Sept. 26
27

Oct.

48 10 00
46 04 00

123 20 00
124 58 21

54
57

51 ......... .. .•...••... ······ ······ ......•..... . . .
55
Many .................................. · · · · · · ·

28

42 39 00

124 39 30

56

54 ......... One ............................... ······ ····· ·

20
30

39 11 00

124 03 00

61
64

53 ..•..........•• ······ ·•·••· ······ ............ . . ... . . . . · • •
58

68

62 ..................... · ······ · ···· .. ... ······ · ··· ·· ·· · ····[

Raccoon Straits ,
San l!' rancisco
Bay.
Navy.Yard, Mare
Island, Cal.

INVESTIGATIONS OF THE STEAMER ALBATROSS.
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observed from deck of Albatross at sea-Continued.
ISLAND, TO SITKA, SOUTHEAST .A.LASK.A..

Gu«s.

Gonies.

Guille·
mots.

Petrels.

Puffins.

Terns.

Drift.
wood.

Kelp.

Remarks .

- - - -1- - - -1- - - - - - - - - - - - - - - - ____ ,_ _ _ __ _ __

Few.... . .. . . • . . . . Several . Many... Several . . . . . . . . . . . . . . . . . . . . . Much.. Sm~l1:~h~l o_l~~~
~ove; also few
snipe and geese.
Many ... Several. Many ... MMaannyy·.·.·. MFeawny.::: ·M···a·n·y·:.·: :::::::::: .~~.~~:: One white gony.
Many ...............••......
Several . . . • . . . . . . . . . . . . . . . . . Several . . . . . . . . . . . J!'ew . . . . . • • • . . . . . . . ....... .
Many... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Many ..................... . Few geese at Port.
age Bay.
Several . Few . . . . . . . . . . . . . . Many. . . . .................•.................... Large flock of whale
birds in company
with s c ho o 1 of
whales.
Few ........................ Many .....•...... ...•••.... . Some ... Much ..
. . . . . . . . . . . . . . . . . . . . Few . . . . Several ...•••...•..•.•............•.•..•.•.....
Few . . . . . . . . . . . . . . Several . . ............•........•••...•..•...•...
.......... Few .......•...•............ Few ................................ .

PORT TOWNSEND, WA.SH.
I

Several. Few ....................... . .................... Little ... Little.. Several geese in
Sitka Harbor.

t::t: ·o~~::::·. :::::::::: ~:~~::: .~.~~.:::: ttll::::

~~~L Landhawkpercbed
in riggin!?.
Many ... Several. .. ......................... ... .......... Much ... Little .. Porpoise m Seymour Narrows.
Many .. . Many ........................................... Much ........... .

~:;:~~l:

Several. Many ..........................•............. ... Much ... Much ..

NAVY-YARD, MARE ISL.A.ND, CAL.
F ew . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Some . . . Little ..
Many ... Several. Many ....................... Large Little ..
log.
Few .... Few .............. Few .....•.............. .... ......••. Several blackfish
and sharks.
Few .... Few ...........•.. Few ................................ .
Few ......................................................•........
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- Record of animal life, clrijtu:ood,
FROM PORT TOWNSEND, W A8H., TO D UTCH
Meridian position .

Date.
Lat. N.
1894.

May 17
18

19
20

21
22
23
24
25
26
27

Long. W

111:ean tern·
peratures.

lK

0

I

II

0

48
49
50
51

55
44
57
54

00
30
00
00

123
124
128
133

20
48
47
39

00
00
00
00

53
53
54
54
53
54

07
37
07
30
57
08

00
00
00
00
00
00

138
144
149
156
161
166

24
10
69
49
48
11

00
00
00
00
00
00 ..

Dutch Harbor.

Seals.

Whales.

.A.uks.

Cormo·
rants.

Ducks.

s~~f.

53
57
50
50

ii ::::::::: :::::::::::: :::::::::::: i:~~:L: ·~~:if::

48
46
.41
41
40
.38
40

45 ....•.••. One ................... _. ........... ······· • · •··
41
39 . --.... - . . -..... -. . . . -...... -... -. -- . --.... -... ·, ... -- . --- - . 38 One .... One . .................. ············ ·· · ······ ···
37
37
38

48 _......•. ; :E'our .............................. ·· · ···· ·····

::::::::: .~~~~~~ct; .;~~r:::1:~~~:::::: ::::::::::::l
.

FROM DUTCH HARBOR, TIN.AL.A.SKA., TO. CHICH.A.GOF II.ARBOR,

!. .......................

37 .....................
Se,eral .. .
38 ............... ······ ············ ......... . ... .. . · ••. ..•.

Mav 31
June 1

54 03 00
53 44 00

167 54 00
174 24 00

2, 3

53 20 00

178 45 00

44

39 . -- -- .................... ------ ------ · --··· ··· --- ----. - .. .. - --

Chichagof Harbor,
.A.ttu Islaud.

42

42 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Several... lfany . . .. .

41

39 . . . . . . . .. . . . . . . . . . . . . Many. . . . . Several..· / Many. - .. .

39
40

East.
4

6
7

52 37 00
52 39 00
52 19 00

1173 "

00
173 44 00
177 30 00

8

Kis k a H nrbo r,
Kiska I sland.

9

52 07 00

177 43 00

9

52 25 00

177 15 00

West.

43
41
42

:: :::: ::: :M~!·t: ?:::' : :;: I:::' : :

42

39 ......... ······ ······ ····•····•··

42

40 . . . . . . . . . Manv..... Many .....

::: :::::y::::::::

10

Nazan Bay, .A. tka
Island.

43

40 ... ...... One ....... Many ..... Few ...... F ew.--·· ·

11

53 20

41
47 .

39 ......... Two .... .. Many .. .... ........... ··· ·· · ······
40 .... . ......... ........... .. ······ ············ .... .• ....

oo I

169 38

Dutch Ila,roor.

12

oo

FROM DUTCH HARBOR, U .A.LASK.A., TO N.A.Z A~~ .BAY
June 13
14
]5
16

17
]8
19

Jun

~2
l!:J

53
53
53
52
52

57
55
27
59
11
54 10

00 1 106 31 00
00 167 05 00
00 168 14 00
00 171 55 00
00 173 03 00
00 167 50 00

Dutch Ilar bo1·.

50
42
41
40
41
44

47

267 .
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kelp, etc., observed at' sea_:Continued.
HARBOR, UN A.LA.SKA. ISLAND, ALASKA.

Gulls.

Gonies.

Guillemots.

Petrels.

Puffins.

'T'erns.

Driftwood.

K elp.

Remarks.

Immense flocks of
sea fowl following whales and
feeding on surface life.
Few • . . . . . . • • • . . • . . . • . • • • . . . Few . . . . . . . . . . . . . . . ...... .' . . . : ............ . ... . Four hawks.
Few .............. Few .......................................... .
.......... Several. .......... Several. One ... ............................. ..
Few.... Several . Several . Several . Few ............................... ..
Severnl. Several . Many,. . Many... Several ...... ............... ........ .
Many ... Few.... Many... Many... Many... Few.. . . .. . . . .. . . . Little ..
Few ... .. ............................ ... ........ ·····························
A.TTU ISLAND, A.ND RETURN TO DUTCH HARBOR.

Several. 1 wbite. Many... Many... Many .. .. .. . ..... . ... .. ............. . Several species o-f
petrels.
Many... Several. Many... Many... Many... . . . . .. . .. . . . . . . . . . .. Much .. Manyjagers; many
geese.
Many ...
Many... Few .. . . Many... . . .. .. . . . . .. . . .. . . . . Mucb .. Sev e-ral j agers;
many geese.
Do.
Few snipe.

::~f: ::::~::::: ~~~r~1: I::e~~i: ~!~L: :::::::::·. :::::::::: M~~L

Few ................................................................ Little ..
Several. 1 white . Several. Several ............................... Little ..
Few .. .. Few .. .. Many.. . Many... Many... . . .. .. . . .. .. .. .. . .. . Much .. Immen se flocks of
sea fowl follow.
ing large scl1ool
of whales, feed·
ing on surface.
Several. .. . . .. . . .. .. . . .. .. . . Many... Many... . . . . . . . .. . . . . .. . . . .. Much .. Many geese.
Few .. .. Few .. .. Many... Many... Many... . . . . . .. . .. .. .. . . . . .. Much ..
Several. .......... Several. .......... F ew ................... . ... . Little ..
ATKA ISLAND, AND RETURN TO DUTCil IT.ARBOR .

g: ;;iif SEL ~tfi -~ttt : : : : : : : : :;;:r

s.,,,,1

p,,..,.,,_

Several. 1 whito. Many.. . .. . . ... . . . Many... .. . .. .. . . . .. . .. . .. .. Much ..
.. . . .. . . .. 2 white. Many... Several. Several. .. . .. . . . . . .. . .. . . . .. Little ..
Several .......................................... ................... Little ..
PORTION OF BERING SEA, AND RETURN TO DUTCH HARBOR.

Many... Several . Grt.many Many ... . . . . .. . . . . Several . . . . . . . .. .. So mo ..
Many ............. Grt.many Many... Many... Several. . . . . .. .. .. Little ..
Sev~ral . .. .. . . .. .. Many . . . Many. .. Many. . . Several .................. ..
.. . .. . .. .. .. .. .. .. .. Several . Several . .. . .. . . . . . . . . .. .. .. . . . . .. . .. . . . . . . . . .. . Several species of
petrels.

J~~1: :~~;;:: 11?:I' .l~C ::::::): J.~r: ::::;;:;f~:) 1~~~t,.~1.~e:::
1-o~·e:: :: F _-_-.-::::: Few .............. Few .................... -- -- ;------ .. .

Meteorological and c1·uising rec01·d, and seal data.

~

cr:,
~foridinn 1,oaition.

.Baromoter. I

___

I>oto.
Lnt. N .

1893.
July

I

Loug. ,v.

00

Temporature.

!-<

I

~ .E ~
::p;j ~

---

.s

~

~

8

52 00 00 171 45 00
55 00 001170 10 00

10 I St. J'aul Island,
l,ribilofs.
11

13

St.Jlribilofa.
Goocgo X.laml,
57 17

I

001171 10 00

13

50 56 00 173 40 00

14

50 34 00\ 171 18 00

1r, \ ~ \,. <1 C-C>Tj;I\ 1:..1,~u,l ,
l ' d h\\o t i,.
II\

t·:u

M ••

,11u_,lH_U'H'1,;t1,

I , .l'n11I l11li1111I,

Force and direction of
winds.

Rain·
fall.

1

I
40\ 41

foggy. m13ty,
·
46 43 Ove~·cast,
an d
l'>O 5 30.30 29 . 82 50 44 49 43 46 44. R~~;y~ndovercastto
1

-01. 9\ :io. 40\ 3 0. 31
aB.· 7\ ao. a1-1 ao.

- I

I

1

60 43\ '17 •l 2

1

4 .1

~01 11\ 41 \ 17 1:11 ,1I

<l)bJJ

0

.s~
Q

4'. 2 30.12· 29. 88' 48 42 47 41 43 40 Wet and disagreeable,
rainy and foggy.
107. 7 30.22 30.12 44 42 43 41 44 42 Overcastandcfoudyto

123. 0 30. 18 29. 86 47 42

Currents.

•

...0

~ ~

cloudy.

40 Fn.ir n.nu :ple n.s ant .. . . .

,11 l•'nlr nrnl 11l1,11Mn11l to
tl\·1inmHL

Hlll l rnl 11y.

Q:>

!-<

p::

.a.S

~
t,,j

.... §

. "'

Oc:,

~

Q:>

s~ s
::I~
::I
,.Q

i-:

R
z-1~- - - - -1- - - - 1-i
1

NW., 2

None .. ! Smooth ... ! N.3°W ...
NE., hauling to NW., 2 I None ..
to 3.
NNW.,5;N.,3;W.,2 ... .

0. 5

15

0
0

0

Smooth . . .
Smooth to
moderate.
Moderat.
iug.

N.520W ..

0.15

s.soo

w ..

1.0

Smooth ... S.54o W . .

I

moderate.
ENE.,6;NNE., 4 ;N., 3 .. Light. M e>derate N. 83° ~ . .
to smooth.
N ' l n.utl ,Y'd to S ' d n.nd None . · Smooth . ..

,vs,v.,

1

M nLo,
ocler·l S1noot

>zj

C
0

~

9

0

10

0

m
m
'""4
0

zt,rj
~

0

o. 3

Moderate\S.83°E .. . 0.4
to rough.
Rough to ................. .
modcrat-'
ing.
SffW., 3 •••••••••••••••••• Moder- Gentle to West..... O. 5
ate.
smooth.
S"dand W'd,4-3 ......... None .. Gentle t,o S. 81° W.. 0. 25
smooth.
SE ·, 1 ; E'd
Smooth to N. 62° E..
0. 2
' • 4 · · · · · · · · · · · · Moderate.
W 'tl. 3-2.
,
',:J,. SS
, • \V ., .," ......

0

1-1

0

NW., 2, hauling to \None ..
SSE., 2.
SE. and NNE., 2 ........ . Lig ht
mist.
E'd, 3 to
Moderate
mist.
52 48 50 48 Cloudy;mistyattimes. NNE.,4-2 ............... . Light
mist.
49 44 49 40 Foggy, misty, and NNW.toW.toNW.,2 .. . Moderramy; wet.
ate.
48 44 48 42 Misty, drizzly, and NW.to W.,2-4; WSW., M0derstormy.
4-8.
ate.
45 1 43 43 40 Stormytothick,miaty SSW.,9; SW.,
Moder·
and rainy.
ate.

1

I

~

1-tj

A

State of
sea.

"'

~

...
....0 ~ .....
::I
~ g
0

- - - ,- - - - - - - - , - - - - - - - -

144. G 30.13 20.9, 53 49
1
139.1 30.11 30.06, 50 45
199. 7 30. 08 29.71 40 45
137. 5 20.88 29.70 1 46, 44

]]

<I)

o , " 1 o , " Knots.
51 3'.l OOl 175 52 00 261. 0 30. 08J 20. 96 48 41 47 40 49J 40 Overcast and foggy;
thick.
llny of W ater fn lls,
59. 8 29. 98I 29. 78 60 44 58 43 49, 45 Clear and pleasant . . . .
~dnk I s land.
.... . do . . . . ........ . ...... . 1 30.02 29.84 53 45 52 44 47 44 Fo~gy and misty;
1
clearing at times.
4
30. 23 30.03! 52 46 50 45 4.8l 44 Overcast ancl foggy; ·
1
clear at times.
5 . 51 23 001 176 49 001 19. 1 30. 29 30. 22 52 46 51 45 47 44 Thick
and foggy ;
1
1
misty
at times.
1
G 1 51 09 00 176 19 00
79. 4 30. 26 29. 07, 52 48 51 47 50 44 Cloudy and
misty .. ...

' I ,. " '°j ""' "

A

...,"'

.s

1

1

"'!-<::I.

Q:>

Dis.Air.
Water
tnnce
D
Wet at surruu
b u fl_ bulb. face. I State of the weather.
p er
log . Max. Min. - - - - - -

1 . . . 1•

• •••• ······'

O. 7

....•.

>zj

12

0

17

0

8

3

Many.
18 Many,
20

9

14

15

0

20

20

Many.

10

J\f tm y .

>zj
1-1

00

~

~
>zj
1-1

U2

g;

~
trj

rr-

87. 7 30. 25 30. 20 52 46 50 45 41 42 Overcast ancl foggy... SW., \ ~qualls (9 to 11
p.m.' .
) 54 84 00 167 1-1 00
S'd,6
....................
130.4 30.18 30. 01 60 50 58 40 50 47 Cloudy and boister<;ius
to overcast and rainy.
4
;
Dtf~h ~arbor,
51.2 30.10 29.90 63 50 61 47 51 48 Fairandpleasant ..... S~qu!iis,~·- by W.,
dalasl~aisland.
S byW 3 . (mid. andp.
0
• - - •·
- • - - - - - • - - - - - • - - - - - . 30.12 30. 08 56 49 54 47 51 47 . - - .. do. - - - - - - · · · - - - · · · ·
·m. wat~h~s) squalls, 6.
·----io. _____ ; ______ ------- 30.14 30.08 57 50 56 49 52 48 ..... do-----··.--···- ---· ~ 8
· - - - - 0 • - • - - - - • - - - - •• - - - - - • 30. 13 30. 07 M 50 52 49 51 49 Cloudy; partially c1ear
., '
d
in forenoon..
d Variable,l;calm;SSE.,3.
• - - • • 0 - - - - - - •• - - - - - • - - - - - • 30. 16 30. 06 58 49 57 48 52 49 Foo-gy
to fair an

11 \
18

19
20

~~
23

56 02 00 169 30 00

26
27
28
29
30
*31
Aug,

...----.-----.-----. .

2

'I
4
5

'I
8

.I

30 05 29 88170 57 69 55 53 o"2. ciledsan~
ou y an rs,iny . ----·
. - - - .do
<>9 116 29 84 68 47 66 4" 54 43 F .
l leasant ·
····--------- ··--·-· ~..
·
o
air anc p
,
55 s,
o·0 00 125• 6 ,o · 09 29 · 80148 46 47 ,,o 46 43 Overcast
wi~dy. d t 0 rmy.
'
an. s .
heavy ram nnddle
and :first watches.
1
E~st ancbora"e,
130.2 29.86 29.66 48 45 47 44 44 42 Overcast anc~ foggy;
St. Paul Islancl..
j
drizzlJ at times.
57 05 00 170 04 00
9.1 29.99 29.86 54 44 53 43 45 42 Fair an pleasant .....
57 41 00 16J 58 00 171. 3 30. 00 29. 76 50 43 491 41 43 41 Overcast and misty to
I
I
fair and pleasant.
58 12 00 167 29 00 160. o 29. 71 29. 24 46 42 45 41 43 41 Overcast and stormy;
I
d · ·
1· t
57 01 00 169 44 00 112.8 29.57 29. 21 56 45 55 44 46 42 M'irn~gnd \~iny;
/
~~1i~k.

°'I '"

1 I 57 39 00

7

161

6

Moder- Mi~g~rate I N.11° E .. I o. 9 I 0
to rough;
ate.
choppy.
None .. Smooth ... ·········--······- ____ ·--··-··
None .. _____ .. _____ ------------ __________ ·····--·

f.'J-<v-~!d1-~;i:::::: ~~~::: :::::::::::: :::::::::::: :::::: :::: ::::::::

24 ·----do
25

None .. Smoothto 1------- -----1-- -- --1
increas-

1

None .. __________________________________ ··-··--·

Calm; S·d, 1; calm------. Moder-·----------·-·--- -- ---· ------ ---· ·····--·
ate.
S., 4; squalls, 6; SW., 6... None.. Moderate. - - - - - - . - - - .... - . . .
0
0
S'd, =d W'd, 7-4 . - - .. - - . Modo,. Rnu9:h to S. 790 E. . .
ate.
mo erate.
.
S1[7 4 till noon; NW.,
·
NW. and WNW.,3 ... ___
;NW., 3; NNW., 3; SE., 3.
,
SE
E <l, 9;
., 6 · -- - - - . -- - ..

.
Light. Moderate.··----------·-·--·
S
h
N
N_o1;1e . . moot ...
oneo _____ -----L1g.\t Smooth ... N.13 E.. 0. 2
mis · R
H ei_ivy
ough. - - . ---- -- ---- -- --- . ..
mist.
S'd andE'd,4-3 ---···--· Moder- Rou~h to S.56° E ... 0.7
ate.
~o' eratmg.
None. . Modecate
. South .. __ .

61. 2 30. 00 29. 58 49 43 47 42 45 42 Fafr genomilr; foggy NE'd, 4-6; N' d to NW.,
3- 4 .
4 to 9 p.m.
155. 5 30. 02,1 29. 98 43 40 42 39 44 40 Overcast and misty . . . NW. to W .... - - - . - - .. - - . Moder- Moderate . S. 65° E . . .
ate
mist.
1
59 58 00 171 17 001 157. 9 30. 05 29.
45 41 44 <O 4' 41 Overe~t to ,ainy... . . . W. 3; S'd =d E'd, 2-4. _.. Mode,- Smooth . . . S.470 W . .
574800 1700JO0 146.0 29.8011 29.66\ 47 44 46 43 45 42 Overoastandrainy .. -- SE.,4-6;SW'd,4;SE.,4 ..
Mo<lerate. N.48°E ...
169 33 00

60 03 00 167 55 00

"I

57

53 00 171 28 00,

°'/

59 5"
174 16 00
57 57 00 175 19 00
57 07 OO 170 22 00

96.1 29. 66, 29. 50 50 46 49 45 45 43 Overcast, foggy, and
misty.

o. 7

MiJ:~-

ate.
SW., 3 ------ -- -- .. --- -- .. Lig:ht Smoot~; None . . . . .
mist.

!::1~i

154. 9 29. 49 29. 34 52 44 50 43 46 43 .. _.. do .... __ ... _.... - . . Variable, 1; N'd, 3 --- . -- . Lig_ht Smooth ... N. 700 E...
mist.
179.6 29.6! 1 29.44 51 4! 49 43 47 44 Cloudy,butpleasant .. N'cl,4-5---------··--··-·· ~one .. Moderate; N.60° W ..
lon"' swell
1
182. 2 29. 76/ 29. 63 48 44 46I 43 45 43 Fair and pleasant to NNW. to W"NW., 5-3. ·-· None .. Mo8erate West......
I
overcast and clou<ly.
to rough .

* Distance steamed during month, 2,513.5 knots; da,ys under way and ateaming, 23.
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1-zj

1-3

10
16

3
2

O

1

0

3
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1-3

~

l:_rj

l:_rj
~

O. 04

8

1

:s:trj

o. 4

4

0

~

~
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1-3

o. 6

14

O

0.6

4

1
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6 Many.
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J f cteorological a ntl cruising r ecord, and seal data- Contin ued.
.Mrrl,lhrn J>

I

Uaromotor. -

f .

N.)

Tt•lllpl·raturc .
.Air.

I

....
<I)

l''~ntor

20

"'
"'....

~

p..

llrv. , Wet I.\~ sur.
lm1h. bulll. tucc.

I

-:,
0

I State of tbo weather. I For ce

an d_ dir ection of j R ain.
·wm ds.
fall.

State of
sea.

<I)

~

R •

~

P

'+-<<I)

<I)
C.)

.0

~

z

0

1~s_g

I Currents.

.,..

0

t.=:l
'1:1
0

0~

....Q;)

:;o

~

....

~

.

R

~

ttj

-- - -

SW.,2--3 . ....... ... .... . . None ..
SE.,3;SSE.,10 . ... . . . .... None .. Smooth to E,st
N . 10 W . ..
0,t'rcast, foggy, and SE 'd, 10-5 : N. , 1. . . ..•. . . . L ight . moderate.
drizzl,.
Moderate None . .• ...
Ovorcas"t and cloudy; "Var i ab l e, 1 ; SE ., 4 N one . . to smooth.
fair midday.
(squalls, 6) .
48j Clt•11r and pleasant . . . . S'd, :i .• •• • • • •• • • • • • •••••• • None . .
47 •..•. tlo ..• ... •....• • .. . . 1 S'd,3; sqnalls,6 ....... . . Non e . .

I

······1,0. °'3 I 161
14
0. 0

0
0

6

C

0

~
~

m
m
.....
0

zt_:,:j
~

misty;
fair at miclday.

L~~t

Noaccount1. •..•. 1
swell S'd
anuW'd .
S mo ot h ; I s.2s0 w ... 1 0. 5
s wellN'd
mi st. imdW'd.
M
-15 O,crcMt
nnd
cloud:,,
W:NW.,4
N
on
e
.
.
b_nt 11lea,inn~..
j T'
.
_od er at e . I S. 24° E ]. . . J o. 4
40 Dr11.Z)y to Jn1r and Nd, 3 ........ . ... .... .... L 1iht Smooth.
S. 90 W. · .
0. 2 1
pll'aMnt.
drizzl e
'11.'nr and plensnnt; N'tlan d W 'd , 4 ; W ., 5 . .. . N on e . . S wellfrom S.38° W ... 0.3
sunny.
N' d ;gen.
t ie.
:nirto11tormy ........ S\V.,3; E'd,9 . . . . ... . .. . . I Ligbt.
Smoot h to
17° E · ·· 1 0.1 I
ron b.
Stormy; drivingmists. 1 ENE.,10; N'd,5; NW'd,9 ::Uuch R ou~ . .. . No accoun t ..... .
mist.
Stormy nm\ sq 11nlly; W'!l, 8-0 ...... . .......... :\1 no h Rough ... . , No account

8l ~3 ..... do ........ ... . . . . . . X'd an d W'd , 3 . ....• .• .. . "ll~~e~.

I
················1

I

··1

·1

IS.

11
,i,~)1i~t

o:

nml lmi s tor.
1111111 n,lny.
,1 th_·,_·_r,_:n11i n11,_1 l'l1_1111ly;
1'11l111,• DI 111l1l1lr1\'.

I

I

W 'tl, 7-0, S'd, 3; ~-. 1. .. 11::!{~!:. Rough .... S. 38:> W ... 1 0. 4
111!1 •

W 1.:t •••••••••••••••••• Liy ht •

0

13

l,rj

161 Many.

....lzj

'(JJ

l:Il
12

2

16

3

8

8

~

t:I
ttj
~

'(JJ

14

7

P:I
t_zj

0

0

t:d

~
r'-2

27
28

2~
30
* 31

Sept.

1
2
3
4
5
6
7

8
9

·-- .. do ...... .• •. ... . ...... 29.97
d
::::·d~············· ....... 29.87
· ··••· ·••• •••· ··•••·• 30.11
·-- .. do.
.
30. 30
54 13 oop55. 42. 00
45. 5 30. 28
55 oo oo 1 66 10
00 104. 6 30. 21
56 40 00 170 18 00 191.8
29, 77
56 48 00 169 26 00
75. 0 29. 77
54 00 00 J66 33 00 216. 5
30, 40
Dutch Harbor.Un·
8. 0 30. 47
al aska Islands.
...• . do ........ .....
30.46
..... do ..•..........
30.13
48. 0 30. 24
,. 18
l" .. 00

'°I

54 37 00 163 16 00

10
11

I

Bai 1 ey's Harbor,
Alaska Peninsula.
55 20 00, 161 01 oo

29.80 52 45 50 44 47 45 Fair and pleasant ;
sboweryat midday.
20.75 53 45 51 44 49 44 Cloudy, but, pleasant ..
29.86 51 45 50 44 47 45 Fair to overcast and
cloudy.
30.12 55 46 53 45 49 45 Fair and pleasant . - · · 30. 22 55 49 53 48 47 45 Fair and pleasant;
cloudy after. snnset.
29. 66 54 48 52 47 49 45 Misty; fair middle of
day.
t
29. 64 50 46 48 45 48 44 Clol-idy,
but p1!3asan. · ·
29. 68 49 45 48 44 46 44 Drizzly and rarny; dis29, 73 50 47 49 46 47 451

30. 42 53 47 51 46 47
30.18 55 48 53 47 48
29. 92 61 51 59 49 49
30. 08 57 50 55 48 47
101. 7 30, 06 29. 90 54 48 52 46
49

13
14

57 20 00 150 57 00

193. 91 30. 07 29. 90 53 48 50
206, 0 30.24 30. 02 50 47 49

15

57 15 00 146 05 00

178.4 30.45 30.26 61 50 60

16

57 11 00 140 49 00

171. 0 30. 41 30.17 60 53 58

17 Sitka, S. E. Alaska
18 ..... do
1
..
18 00 131 03 00
•
20
51 37

'°riii-.,-°'

21 50 29 00 126 15 00
22 UnionBay,Baynes
Sound,B. U.
23
49 23 001 124 18 00
2 4 Po r t Townsend
Wash.
'

c loud y,

s··d

E.,4; NNE.,5 ....•.. ....
N ·., 5; NNE., 3 ...... -•···
NE'd,4-5 ...••••.........
N'd,4; WNW.,2 ......-..

174. 0
3. fj
187. 5
210. 8

30.15
30. 24
30.10
30.03

29. 98
30.1.0
29. 92
29. 95

59
65
67
62

48
48
54
56

57
63
6-l
58

207.1 36. 20 30.04 6B 45 61
124. 9 30. 25 30. 20 60 49 59

a.·

·····l ···1········

Light.······_··· ··· ············
Non e ...... .... .... ········· · ······· · .....•......
None .. ························ ...................
None .. -----------Light. Smooth ... No account
Much
mist.
None ..
Moclnate.
None ..

SW., 2 to 3; squalls, 5 ..• · None ..

SW.,2; NE.,3 ...........
46 . .... clo ..... . ... .... . ... SW,, 4; squalls, 5 and 6 . .
46' Clondy and blustery
WSW., 6; SSW., 3 ..•.••.
45 1 Fair to overcast an
WSW. to SE., 2. - - .• - ....
451 R~~~~ndfoggytofair
I to foggy.
SSW.,2-1. ......•.....•..
61. 9 29. 92 29. 82 58 51 57 50
55 47 Foggy to fair to overcast.
52. 6 29.80 W.64 53 50 52 48 50 47 Drizzly, foggy, a nd SE., 2; SSE. to S., 4--3 ..•.
26. 0 29.88 29. 68 53 48 51 46 51 49 Fii:c>:~~8 11easant. · • • · S. to SSW.,-3; W.,4 ......

Portage Bay,
Alaska Penin.
sula.
55 37 oo, 155 38 00

12

o:f:i:::\~

I but pleasant.
44 Fair and pleasant.····

S.,2 ; NNE.,I. ......•....
. bl 1
Varia_
2·.-E·i·-·~~i~:
Calm,
' ' ·, '
Calm; N., 2 ...........•..
s .. 2-3 ...... ···•·•··· ·····

Moderate. N.53; W ..

-- ---0.3

M0derate. S. 059.E .... .0.4
Moderate. No account
Moderate. N,640-:w .. . o•.5

-----·--·---

0

.o

0

0 Many.
8 Many.
0

0

>-4

z

--1
t:,rj

U]

1-3
H
Q

~

-

....................

~

-----·------

None .. ------·---·Light. .. ................
Moder- Moderate. No account
ate.
Light. Smoot,h ... No account

0

0

z"(/2

12

0

0

None .. Smooth ... No account

4

0

0

0

t_zj

4

0

(I).

12

0

0

0

Light. Moderate. No account

0

..........

None .. Smooth ... No account
Tidal ... ..

0. 16

t-3

i:c:

West .....

0. 3

S.460W ..

1. 2

0

0

N.48° E ..

0.1

6

0

N.7oo E ..
No account
Tidal •....
N.36° E . .

0. 3
0.15
0. 2

6
3
0
10

0
0
0
0

No account
No account

.........

0

0

27. 8 30. 25 30.16 71 53 68 52 59 50 ..... do .• .•••••.......•. Calm generally ......••.. None ..
........
102.8 30.24 30.10 72 50 70 49 53 49 ..... clo .. .......•....•.. W'd, 1-2 ....•.....•...•. . None .. Smooth ... No account
-----··-- .

-- ----------·-

days under way and steaming, 24.

t'.lj

1-3

t:,rj

N'd, 4--2 .•.•.............. None .. Long swell
47 49 47 . .... do . .••••...........
S'dandE'd.
N'd,2--4
..•.••............ Moder· Morlerate.
46 48 46 Rainy and misty · · · · • ·
ate.
49 54 47 Clear and pleasant - • • · N'd and W'd, 5 ..•....... None ..
~~cr!a\~.
51 55 51 ..... do ...........••..•. WNW., 4; "\V., 3 ......... None .. Moder at.
rng.
47 55 50 . . ... do ...•.•.•..•...•.. N'dand W'd,3; SW.,2 .. None .. Smooth ...
47 54 4!l ..... do ..• ..••.......•.. N., 2; N'd and vV'd, 4 .... None .. Smooth ...
53 55 52 ..... do ............ ····· WNW.,4 .. .. .........•.. None .. Moderate.
54 57 53 ..... do ..••.•.••........ N 'd,4 .................... None .. M?deratmg.
44 53 46 . ·.... do ................. S\l and E'd, 1 ; calm ...•. None .. Smooth ...
48 58 50 ..•.. do .......•.......•. Calm generally .......... None .. Smooth .. .

* Distance steamed during month, 3,010.4 knots;
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Meteorological and cruising record, and seal data-Continued.

~

-::t

Temporature.
Bnrometer. 1 - - - - - . - - - Air.
Dis1
IWater
tance
Dr
Wet at surrun
bulb. bulb. face. I State oft.he weather.
lOT
og. Max. I Min. i- .- i - . - , - Lnt. N. I Long. W.

~r oriclinu
Datt•.

position.

Q;)

I

l

Force and direction of
winds.

Rainfall.

State of
sea.

Currents.

---1-,

MI · 1 HI · 1 KI .

~~~~~~
189v.
-,~l--:-:-:J
Knots.
SO}lt. 25
2'"

27
.:8
'.:9

•30
Oct.

r Wash.
or t ~ownsond

1·......

48 10 00 123 20 00
1

46 04 00, 124 58 21
-12 39 00 12'1 39 30

39 11 00! 124 03 00

1

I

~

rn

~

1-,

.

~

.... ~

0

0

.s..c:i

IC<

'1j

~

0

rn

!;,j

i

~

""3
0

bj

I

I .

· · M"l ' ·

• ............ I••••••• ',IO · an

au · Ir,

C
0
~

None ..
Calm; SW.,2; WSW.,3. None .. Smooth ... Noaccount ..... .

S'd, 2-1. .........•••..... Light. Smooth . .. None.....
S'd, 2-1 .................. Light. Smooth . .. N. 56° E • .

INW., 4-5 . . . . . . . . . . .. .. . .

Light. Moderate. S. 76° W..

I

0. 0

ts:

13

0. 5

12

O. 2

o

76 53 72 511 64 52 Clear and pleasant .... NW., 4-2 .. . .........••.. None .. Smooth ... No account... . ..

H

Ul
00
1-1

0

~

O

0

I

t'%j

NW., 2; SW., 2 .......... j None . .
77 60 72 58 66 60 ... .. do................. Calm; SSW., 2 ... .. ...... None ..

76
73
72
69

58
58
60
56

74
70
69
66

70
68
79
80

53
54
65
55

67
65
76
76

57
55
59
55
52
52
53
55

·

66
66
65
65,

59 ..... do .. ...........•...
59 . . ... do . ................
60 ..... do .... .............
59 Drizzlingtoclearand
pleasaut.
661 59 Clear and pleasant... .
63 59 .. . .. do ....... .. ........
66 58 ..... do.................
66 59 ..... do ...............•.

B7 r.o 111 •lH

I

~

0

77 60 69 58 65 59

~u~ ~~:ii i~,
~~ i* ii :~ ii:::::~~:::,:::::::::::::: ~si,-:j::::::::::::::::: ~~~:::
80 55 79 54 66 55 ..... do . ........ ... ..... Calm; S'dand W'd, 1-2 .. None ..

20·

,1,1

rn
~
;:; .;
~p

Q;)

1::
-0

Hhoiora 111icldle of

flny.mHl 11lo1u;a11 t ... ·
o~l liHI C11111r

bj
1-4

r:12

1• • • • • • • • • •

t:I1

vV. and WSW., 1. ... .....

None . .
S'd and W 'd, 2-1. .•...••. None ..
WSW., 1-2 ..... ......... . N!Jne . . . . . . . . · · · · · ·
S.,2,toW.,3 .. •. ......• • . Light .....••...... , ....••.•..

>

§
r-rj

1

W., 1, to SW., 2 .. ........
Calm; SW.,2 ... . ........
Calm generally; SW., l..
Calm; SW., 1 <8 a.m., 5
. .... to .••.•. ...... . ······· , .
I r. \
P-~·>J cal21.
.••.• ,lo
20.01 71 53 08 50 03 ,i9 .... _.tlo ..•••...•..•..•.• Calm, SW., ············
1
I . ................... 'U0.02·
1 0 ' 1} '10 oo Ul 56 UO 5-t o:i 591Fnn· o-onerallv; sun· SW., 2 . • • • • • • . • . • . . • • • . • .

...

~

30. 19 30. 06 76I 52 73 51 54 50 Clear and pleasant . . . . W 'd, 2
1

:Raccoon
Straits,
liny of Sau
Fran- 123. 7 30. 08 1 29. 97
clsco.
1
Nn.vy-yarcl, Maro
16. 7 30.18 30. 00
Island, Cal.
I
2
3 ..... do ........... ........ . 30. 22 30. 05
4
5
0 ..... <lo .. .................. 30.13 29.99
7 .••. . clo .••••.•••••••..••••. 30.14 30. O.l
8 •• •. •<lo ••• ••••••••••••••• •. 30. 21 30. 08
0 .•... do .................. . . 30.11 29. 98
. .... do ...•• •••••••• .•••. • . 30.20 29.93
1
10
11 ..... do............. . . . . . . . 30. 30 30.19
12 . ... do0 . .................. . 30.36 30.20
1
30 29 30 01
13 ·
·· · · · \ •••••·••••••• ••••••• ·io· 07
88

• • • · ·' u. • ••• •• • • • • • • · •• • • • ·1

p.

Q;)

27.0 30.29 30.20 55l 53 54 51 521 50 Foggy to fair and
I pleasant.
210. 0 30. 26 30. 18 59 55 58 54 59I 52 Fail- and pleasant genI orally.
1
211. 0 30. 19 29. 99 59 54 57 53 57 52 Fair_ to overcast and
ramy.
1
208. 6 30.12 29. 95 68I 54 65! 52 55 51 Of!fi.ast and rainy to

:::J~::::::::::::: :::::::

~

rn

1-,

None. None ..
None. None ..
None .. ··•········· ............................. .
.
. ..•••...•.
J ......
J....... .
Light -

1············

J ...........

.
2 n;
a. WSW. nn<l SW., I None.·,············
I Calt_

1• • • • • • • • • •

i....

•. ,.•.•.. ,.... ,.•••.•••

1-4

w

l:J:j
t,::j
~

1-4

t_,,:j

rn

~i .....
..... do
..........•....•... .
do . . ..................

~

?'
c:.::,

i
1--l.

00

'YsW.\;· ................ ,

.. , ............ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
30.22 ' 30.04 69 47 65 46 62 57 . .. .. do ................ . Calm ; .. SW.,2 ......... None
None ...., ............•.........••........••...•.
1
1
1
1
30.12 29.98 67 48 65 47 62 58 Clear generally; fog 5
19 ..... d
to 8 a. m.
Wf-W.,2 ................ .
20 ..... d~············· ······· 30.11 30.02 6-! 54 60 53 60 55 Clea r and pleasant .... WSW.and
SW.,2 ...... .
w., 1, to '\YSvV., 2 .....•..
SW., 1 (occasionally) .....
Calm; \-Y'ly, 1 (7 a. m., 3
·30. 11 30. 02 71 55 69 53 6l 59 Fair and pleasant · · · · ·
24 I..... do.
30. 261 30. 101 671 571 6,i l 56i 61 1 59 Cloudy and drizzly to
fair.
30. 38 30. 26 66 54 63 53 60 58 Fair and pleasant · · · · · sw., 1-2 ·······. ·········
30. 22 30. 14 67 52 64 521 60 54 Overcast and foggy to S'd and W'd, 1-2 ........ .
27 \ ..... do.
fair to clear au d Calm generally; E 'ly, 1 ..
30.19 30. 01 751 52 70 52 60 57 FoO'gy
Jtloasant.
t· S'd and Wd, 1-2 .......... j None .. , ........... .
28
do ............. 1······· 1 30.2? 30.08 fil
~ 60 57 Fair an d pleasan '
1
29 ..... do ..•...•............. 30.25 30.18 65 55
None .. , ........... .
cloudy.
. ... sw.,2
62
54
00 57 ..... do ... · ··:·:···;,nd sw.,2
Light.
30 ..... do............. . . . . . . . 30. 24 30.12 M~
~~ 00 57 Rainy to fair
Calm; SW., 1-2 .......... ! None ..
t31
...... · 1 30. 16 30. 08 ~~ M~
00 56 F~~~a!~l pleasant;
Nov.
Calm ; SW.,2(2to7p.m); \ None ..
..... do ............. 1.•...•. 1 30.20: 30.10
~ 5~ ~ ~00 57 Fil:~ia pleasant.··· ..
calm.
2
None--1---·-------- 1----- .......................... , ....... ,.............. .
30. 28 30. 19 ~ffW 46 58 55 Fair to clear a nd pleas· Ca.lm; W.,::l
3 ..... do ............. 1······· 1 30.37 I 30.19
aD:~
ist w., 2; calm; SW., 2 ••••• 1 Light
1
M~ oo« w 56 Fair
------1 ....... 1- --·--,·
~~ner.itLY; lll
mist
8 to 10 a.m. .
to S'd and W'd., 1-2 ........ Light
4 ..... do .................... 30.24 1 30.01
Foggy and misty
~~ UM 00
·
mist.
5 ..... do .................... 30.08.I 30.02
WSW. to SSW., 1Light . 1 • . • • • • • • • • • . 1 • • • • • • • • • • • • , • • . • • • , •••• , •• · - · · · ·
to overcast and Calm;
60 54 ~~ w 56
2-3.
6
.
rainy. ancl rainy to SW.,2 ..... .
Moder·i······ ..... .
..... do ............. . ...... 30.32 I 30.04 64 56 62
54 59 57 Overca~t
ate.
7 ..... do .................... 30. 41 1 30.27 61 51 59 49 58 5o" Foggy
clearnt~· clear and Calm generally; SW'ly,11 None ............. .
pleasant.
d Calm; SW.,1
8
30. 42 30. 28 61 49 58 43 , 58 54 Fo~gy to fair an
I
pleasant.
9
· · · · ·do· · · · · : · · · · · · ·
30. 31 30. 22 63 53 61 53 59 55 Cloudy to . overcast , SW., 2; calm .......... ·
None .. ...... ······1······ ····· ·1······ 1• • •• , • • • • • • • •
1
t h en clearmg.
.
10
..... do .................... 30.35 30.19 65 51 62 50 58 55 Fair ~enerall y; mi st SW.,2 ..... .
Light
mist.
.
4 to 6 a. m.
t
11
. do ...•......... , ....... 30.37 30. 22 70 55 64 54 59 55 Clearandpleasan ···· W., 2 to SE., 2 ........... . None ..
12 ....
Calm; NE'd, 2 (9 a. m., None .. ,........... .
..... do.............
30.44 30.29 69 44 65 47 58 5! ..... do
5p.m.); calm.
13
30. 351 30. 20 67 49 65 48 dO 54. .... do.
Calm; v ariable 1 (10 a. m., I N one ..
3 p. m.); calm.
I
14 , ..... do ............. , ....... 1 30.38 30.22 71 52 66 51 58 55 ..... do ..
E. 1-3; ENE. , 3; calm ... None . .
15 ..... do .................... 30. 34 30.13 69 48 64 47 58 54. .... do
Calm generally; E., 1. ... None._
* Distance steamed during month, 3,454.2 knots; days untler way and steaming, 27.
t Distance steamed during month, 16.7 kn~ts; days underway and steaming, 1.
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Meteorological and crnfaing 1·eco1·d, and seal da ta- Continued.
I

l Bat·omoter.

I

,;\ftritlia11 posit um.

Di,..
t1wco

Dnt~.
Lat. X.

I Lung. ,v.

Temperature.

Iirax. I:Miu.

1wr
lr,g.

I

·

~

1

- .-

-

-~ ~ .s

.

~

.s

o

'

11

Knots. , - , - , - , - -

-

-

Nov. Hi

i-----1

0

...,

11l

0

Rain.
fall.

-

~ ::-1 ~ ~ ~ ~
1803.

P;

Force and direction of
winds.

State of
sea.

A •

Currents.

I~

~

;. 1~

~

Air.
'Water
D1T Wet a~ sur.
bulb. I bulb. face. I State of the weather.

I

l'llll

N)

-=I

g

...

,.qJl
,...~..., cE...
o(l)

~

.

""'§
O (l)

.

h bC
.s..c1 ,Q•rl
"" I ..0 "'
S]
s
...0
(l)

(l)

(l)

0

Fl

1

··I

z"'I
~
-I~-

N1n-r.y1ml, ~faro .. ..... , ilV.17129. 95/ 57, 48 56 47 57 54 Fair generally; foggy W. , 1 ; SW., 2 ..........
Light
L:<lnud, Ual.
anrl misty 6 a. m. to
mist.
12 ru.
l~ ..... do .................... 30.17 30. 00 5~ 47 ~4 46 1 ~? ~1 ~lear, but squally . ... .
18 .... do ............. ... .... 30.14 29. 99I 6.> 49 61 47 .>o :>3 Clear and pleasant .. . . N'd and W'd, 3-6 . . . . . ... .
Calm gener ally; varial.ilt,
1.
19 ..... <lo............. 1. . . .. .. 1 30. 32 30. 15 58 47 55 45 1 54 50 .
Calm; E., 3 (5 a. m., 5 p.
m.); calm.
20 .. ... do. . . . . . . . . . . . . . . . . . . . 30. 3.J 30. 24 581 40 56 39 54 49 Fair; cooler . . .. . ... .. .
21 ..... do ...... .............. 30. 25 30.12 56/ 49 55 48 53 50 O:ercast a_nd threaten. Calm; SW., 1. ... . .. . ... .
Calm;
S'cl and W'd (8 a .
1
mgtofmr.
m., 6 p. m .) ; calm.
22 ..... <lo .. ........... . . ... . . 1 30. 26 30. 16 62I 4!l 60 48 54 51 Cloudy and cool to
SW.,2-1 ..... .
L ight . 1.. . . .. · ··· · -1·· · ·· · ...... , . ... . . ,. · ·· •· ·· ·· ·· ·
overcast and drizzly.
2:l ..... do .............. ...... 30. 25 30.11 63 54 60j 53I 55 53 F~\;~o mistyanddriz.
Calm; SW. to SE., 2 ...... I L ight ., . ... .. ... .. .
24 ..... <lo............. . . . . . . . 30. 08 29. 90 61 54 60 53 54. 53 Overcast and rainy to
Calm; SE. and S., 3-2 . . . . · 1 M oder.
I
cloudy.
2:i ..... <lo............. . . . . . . . 1 30. 23 30. 06 58 1 52 57 51 1 5-11 52 <Jloudy and unsettled;
WSW.,1; SSW.,2 ..... . . L i:~i·1 · · ······· ·· · 1·· · · ····· · ·· l···· · ·I· ··· •····· · ··
,,~t,. ····.<lo.··· ... ...... I. ...... 30. n~2 30. ') 61I 51 59II oOI
~ ' 56\I :>l
showery.
.
o::~~;~t and sto1my; ESE., l; SE., 2-3 ... .... .. I Heavy
2i ..... do............. . . . . . . . 30. 25 30.17 61 52 59 5ll 55I 52 Ov':1-rcast, clr hzly, and
ESE ., 1; S'dand W' d , 2-3.1 Moderj
ramy.
.
\ ate.
28 ..... 110............. 1. . . .
30.34 30.21 64 52 62 50I 55 52 Clounytofair; drizzle
4 to 5 a. m .
1
30. 38 30. 291 60 54! 5!l 531 551 52 Overcast and rainy . . ..

I

LI

() r··

Dt•t•.

3~ \' .. . clo ..... .. ······ 1······· 1 30. 311 30. 29 01 57 00 561 56\ 52 Ove1;cast, misty, and

.I°.

1l

o. · · · · · · · ··· ·· · ··· · . ·

I I \
30. 11 30. 33 61 51. , 62

I
·10 ,11
' " ············· ••••••• • •

:io.

:1, I
1

ra111v.

rd\

56 \ 52 C loncly
nn. <1. nn_settlecl;
showery
1n torenoo11.
H7 r,2 65 50 50 51 J?og:,:y to l'u.h: nncl

m. r, 1 an, .10 111 r, 1 1''!.

I

r,n, r,r,

~:~: ::·:.:~~;. ~:.:::: ~:: r~ :::::::::::·::::I::::::[: ::::::::
a~.
I
SSW., l. . . ........ . ...... Moder .. .... ................... . .. . ... .... . .... .. .

ate .
Calm.; SW., 1 ...•.....•.. Light . .•.••................•.. ···· ·· 1· ··· ····· · · ·

······!············

Cn.lm; NW. to B., 2 ...... None ..................... .....
pl1,11Rnnt.
'i 1 , 'IP11r a111l 11l1•11111111t •••. K,:l; NKtoS.,2; rnlm .. Nono ................................ 1.... , .....•..

~
t:rj
~

0

~

~

0

1-:cj

C

0

is:
is:
H

'(/2
'(/2

.....

0

zt_zj
i;:d

0

1-zj
1-zj

.....

00

O:l
~

~

t::,

1-zj

.....

m

t:Il
ttj
~

trj

~

4

1••••• <10 ••••••••••••• , •••••••

5 ..... do .............
6 .•••. do ........••...
7 ••••• do .............
8 .••.. do .............
9 .•••. do .............
10 ..... do ... . ........ .
11 .... . do . .

·······
·······
······ ·
·······
·······
· ······

30. 48 30. 331 63 51 60 50 55 51 Fair to clear and pleas·

30. 40
30. 44
30. 26
30. 29
30. 27
30. 16
30. lD

30. 26 66
30. 321 ()7
30.181 70
68
30.17
30. 11 G5
30. 03 61
30. 08 57

ci~;~.

Calm; ENE., 2-1; calru. ·

fJlJ!~~:;~ii;,~) ~~:::v·~

50 64 49 56 50
aud pleasant .... Ca lm; E. and ENE., 2. · ·,·
49 6~ 48 54 ~l. .... do .... ·· . ···· · ·····
?O 6° 49 5f ,,o ····.do.················ E. 1-2; calm at times ... .
~~
~~
E.'.2; c~_lm .............. .
d
. . . . . . . . Calm ; E., 2 ............. .
50 59 49 5" 51
46 55 45 5~ 50 . F;ir i ~ a.pi~~~;nt; fog Calm generally; W ., 1. · ·

5~ i~ ~;

:::::t~:::::::::::::::::

····.do. · ·· · ·· · ····· · ·.... . 30. 13 30. 0-! 561 48 G5 47 5! 50 o;e~~!st' ~~d cloudy;
13 .
d
rain 10 t o 11 P· m. .
···· o . .. . . . .... .. . . ... . . . 30.16 30.08 53 51 57 50 D r y Clo ULly ; freq uen t r::un

12

1-4

z-1

trj

Calm generally; SW., 1. ·
, . S'cl and W'd 2 ....
Cairn ,
•
'

U)

~

ate.

1-4

14 .... . do · · · · ........ ... ..... "O
., ..ddo
ock.
sh ow
er sand
.
.
to
., . 4"o 30 . 11 59 46 5-1 ,.5
.. Ove:
cast
r arny

SW " 2-3 ················· Moder························
ate.
I
· ··· · · · · · · · ·· ·· · · · ·
do . ............ .. ·. ... . 30. 57 30. 47 58 421 57 41 .. do .. Cl~~irandplem,ant .... S;V°.,l; E., 2 ············· ~one .. ············ i- ··········· ................. .

ig .....
17

¼-2

>

1-3
0
1-4

:::::i~::::::::::::: :::::: :1~~:~~ i~:i~~~ !ti~~ !~ ::~~:: "jj;;i/ 1~--~{·e~-~~~t·~~d· ~t~3c~~:::::::::::::: Lf;:t: :::::::::::r :::::::::: :::::: :::: :::::::: z

00

}~ .. .. . do .................... ~0.32 30.221 61 50 59
.... . do ............ . ······· 30. 27 30.191 5..1 G01 53
20 · · · ·· d o ............ .. ...... 30. 26 30. 18 o5
• 52 ::,3
•
1
21 . . .. . c1o . . . .......... . ...... 30.20I 30. 10 58 I 53 oG,
_.I

49 . . d o .. n ~f~~1~clearing .. ... .
49 . . d o .. ]!'air · and pleasant t o
over
cast.:rnd t Lreat·
51 .. do . . Qyer
C'asL

I I

52 I. . do ..

eni ng. r arn
. y , and.
Q\'erca~t,
22 . . .
I
.,I
,
I
I
J
dri zzl~·.
.
. . tlo .. . .. ... . .... . .. .. . . ,.,0. 20! 30. 06 51 47 5G. 4G .. do .. Overcast .and dnzzly

I

.,

I

23 ..... tlo . . . .... ...... ..... • . 30.18 . 30. 00 5~
'> 4..1,I 52II 42 511 46 Fair.
t?clear
mg-.
to o,·ercast
a nd
24 · ··· . do
30 '> ) '>9 93 53
-1
I ram y .
·
25 .... d o··· ········· · .......
·" I " .
461 52, 4.:>, 51, 4()1 R~l~~ri~llg~ drizzly t o

:c1

:o,on

....
•••••••·• • • • · .• ••• • . 30.3:I
: 6 4J
26
1
27 .... . d o0 ...... . ..... . ...... . 30.
,.9. 781 :?0 46
············· ... ... . 30. ,.9 20. 9..1.1 ol l H I
28 .... . d o ..
_1
j
..... do · · · · · · · · · · · · ·· · · · · ~O. : 3 30, 43 ..19 1 4~
1
29
1
·•· • •···•• • · · ·• ···· · ,.,0.;,,0 30.331 4G. 3o\
30 ... . . do ... ...
.
,I
do
·· · ··· · · ····· · 3~ . ..14 30. 3S\ H 31!
31
1
· · ·· · ········ · ··
30. 39! 30. 18 44! 42
1

?~

~alm; S:V'lyl; c~lm . . .. ¼ight. ' ........................ . ......... 1....... .
Calm; Na and W d,1 ... N one .. 1············ 1····· · ······ ······
NW ·• 1 ·• NE ·, 2 ·••·•··•••· .none
71.T
.r
... . .......... . . . . . . . . . . . . . · · · · · · . . . . ' . . . . . . . .
,
.
a1m
d
,1
I
Ed, l ,c
········· · ···· M o er .1.........................................
.

····!·····:··

.
I .3}e· I
Calm , WSW.,3 .......... L1.,,ht . , .................... . ... . ................ .
1
::;~w ·• 1-"" ,·S' d .an dE'l2
c , ~ ·· L'l oO'h t . I. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

S'd
:r

a:

I

d W'd 2
I

L. ht
:rig

• ••••••••• •

:N ~·:,~-:.·······~·.········

r ·········· ············ ······............
..!. ...... .

45, 43 49 43! Cli~1~us~: r e~: { fe~ast
:N ~~e · r ··········
481 441 40 1 45 Overcast', nnd dnzzly .. N:NE., " ', E SE. , "' N E., 2. 1L yi,h t ............
.
49/ 43 48 44. Fair generally; show· Calm; E d, 1-2 ...... . .... L igh t . 1..•.•... . ...
erslto2p.n~.
I
4~! 39 47 43 F:Titl and disagr ee· Calm . .................... None ..............

I

1

4.:> l 3J 46/ 40! Coldand disagr eeable;

,,

43 .,6 4() 42!
1

1

h en.vy fo".
.
c;~~;
~)~~b~~-cold ; dis·
1

Calm ge.n er a lly ;
:r~ble, 1.

I
I

1

. ................. ,..
............................. .
. ............. . ... 1.. .......... .

I

. .......•. . ....... .•• • •••.••••
1
v an. 1 N on e ........................................... .
1

~

I

:N d , 2-3 .................. :None . . ..................................

....... .

1

43! 41 46\1 4t··· : .do ................ E NE ., 2- 3 . ... _............ Kone ......................... . .......... 1. . . . . . . .
1
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Meteorological and cruising 1·ecord, and seal data-Continued.

N:)

-..1

)lt•ritlinn position. ,

Dat,..
Lat.N.

IJlarometor.

1694.

1

111

Currents.

I

_ _ _ Water
Dis·
.Air.
tnnco
Dry I Wet ntstll'·
rnn
bulb.
bulb. face. State of the weather.
l)er
Long.W. log. ::'dax. I llin.

--:-1--1
)£ny

Temperature.

I l'ort
o '

~

~

Force and direction of I Rainfall.
winds.

~ d ~ .;.·
I
~ 1 - - -- - - - 1 - - - - - - -

,::i

1._1_1i ~ !~ ~
I

111

g~]

"'11)

u.,

...

~~~~

State of
sea.

Force ,, ~
Setting to
ithe(true).

k~~ts
per

_ _ _ ,_ _ _ ,

b$
111
~ .B ~
El]s

day.:"'~

"
o ' " Knots. /
Townsend, j 2.t 8 30. 53 30. 4,1 51 42 50 40 47 45 Cloudy to clear and
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3.-DESCRIPTION OF A CLOSING TOW-NET, FOR SUBMARINE
USE AT ALL DEPTHS.
By C. H. TOWNSEND,
.Assistant, United States Fish Coni·missfon.

Recent experiments with closing tow-nets in submarine explorations
have yielded so much accurate information concerning the vertical range
of pelagic life that the construction of the Tanner intermediate tow-net
in 1891 1 may be said to have inaugurated a new era in the study of
the pelagic fauna, characterized by exact knowledge of the depth of
the forms collected.
The vertical distribution of the pelagic life gathered with the open
tow-nets of the Challenger expedition has necessarily been conjectural,
the nets employed having been dragged open at all depths. Si11ce
then European investigators have employed several devices for closing
submarine tow-nets, but direct evidence as to their reliability, so far as
the writer is aware, seems to be lacking.
Open tow-nets of different forms have long been employed by the
United States Fish Commission, while a closing collector, although of
very limited capacity (the Sigsbee gravitating trap), has done service
on the Coast Survey steamer Blake; but it was not until 1891 that
a closing tow-net of large size was brought into use. The Tanner
tow-uet, closing tightly at any depth desired, has proved its efficiency
<luring recent explorations conducted by the Fish Commission and by
Mr. Alexander Agassiz, but its large size and somewhat complicated
comitruction have prevented its use except by steam power from large
vessels.
While towing a light surface-net behind one of the small boats of the
.Albatross in an Alaskan harbor in the summer of 1894, the idea of a
very simple closing-net presented itself, which was at once experimented
upon and gave satisfactory results. I at first used it in moderate depths
only, but subsequently, having made one of heavier form than at first
employed, the principle was found applicable to deep-sea work as well
as near the surface.
1 Tanner, Rept. U. S. Fish Com. 1889-91, pp. 259-260.
pp. 143-151.
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This form of towing-net is, on account of its lightness and simplicity,
convenient for use by hand from all kinds of small sailing craft and
open boats. It can be rolled into a small package with all its attachments and carried readily in one hand. With a light tow-line passed
through a pulley slung from one of the boat davits of the Fish Commission steamer Albatross, it has been hauled in from depths of 20 and 30
fathoms by one man with very little exertion, and has not failed to work
in a single instance.
In the summer of 1895 this net, constructed in larger and heavier form,
with a net ring 3 feet in diameter, was used successfully on board the
.Albatross during fishery investigations in Bering Sea, at depths varying
from 20 to 200 fathoms.
Following is a description of a closing-net of medium size constructed
for use on the Fish Commission schooner Grampus (pl. 9, figs. 1 and 2):
It consists of a tow-net with a folding-ring suspended by rope slings
from a tripping-arm attached to the tow-line, and is operated at will by
a messenger. The ring to which the net is attached is hinged to fold,
for tbe purpose of closing the net, and is supported by two sets of slings
of nearly equal length, one set attached near the hinges, supporting the
net in an open position, the other attached at right angles to the hinges
supporting it in a closed position.
·
Closing is effected by means of a tripping-arm, from which the slings
are suspended, and which, being tripped by a messenger, shifts tbe
weight from the opening to the closing slings with the result of closing
the net. The tow-line is attached to the lower end of the tripping-arm,
the upper end of which is hooked to a ring on the tow-line. The opening
slings are secured near the upper end of the arm, the closing sling
to the lower end. A. light messenger (pl. 9, fig. 3) sliding down the
tow-line detaches the messenger-ring from the upper hook of the
tripping-arm, shifting the weight from the opening to the closin cr
slings. A. spring catch in the upper hook of the tripping-arm kee the messenger-ring from slipping out of place until struck by the
me senger, while a heavy ring-shaped weight, released by the trippinO'
of the arm, lips from the lower hook of the arm down the clo ing ling~
and keeps the jaws from opening after they l.lave been clo d by the
me enger. The accompanying figures, bowing the net in both op n
and lo d po ition , illustrate its working clearly.
Th tripping arm i · merely a pie ·e of half-inch bra , ordinarily a u
2 fe t fo lencrth and of the shape hown in the ut. The ring i 2 fi
in <liar 1et r, made of 2 by¾ iucb bra , and i
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PLATE

9.

..Fzy 4.

Fw. 1. Showing net in position for lowering and
towing.
a. Tow line.
b. Tripping arm.
c. Tripping- ring.
d. Opening slings.
e. Closing slings.
/. Folding net ring.
g. Closing weig-ht.
h. Closing messenger. (See also Fig. 3.)

Fm. 2. Showing net closed for heaving in.
FIG. 3. Closing messenger.
Fm. 4. Showing heavy tripping arm used on
steamer Albatross, with 60-pound sounding shot att3:ched as s\nke1: for proper
strain on w1re tow lme m deep-sea
work.
i. Common sounding shot-GO pounds.
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brought to a full stop. The net is light and of small mesh, preferably
half inch. It is lined with bobbinet or mosquito netting, with a delicate
inner lining of silk bolting-cloth, the last being the real collector, to
which the outer nets act as supports.
In this combination of three nets all are of full width to the bottom,
where they are closed by a lashing, the inner nets being secured rather
slack:, in order to avoid strain upon them in towing. As used on board
the A lbatross, by steam power at all depths, the net and its appliances
have been constructed somewhat heavier and stronger. A<lditioual
weight is secured by passing the tripping-arm through a 60-pound sl10t,
of the ordinary pattern used for sounding, the shot being secured by a
bolt to prevent its slipping when the arm is capsized. (See pl. 9, fig. 4.)
A deep-sea tow-net, closed, with the folded jaws protecting its mouth,
offers little resistance to the water, and can be heaved in rapidly
without the danger of being torn away from an open and widespread
net-ring, while the friction upon the contained organisms is reduced to
the minimum.
The time gained in deep-sea work, with a folding-ring net which will
permit of the steam winch reeling in at full speed, and the small stowage
space required on shipboard for a net of this pattern, are matters of
considerable importance. The readiness with which this net can be
carried on deck by one man and attached to the wire dredge rope
without complicated adjusting is perhaps the most important point of
all in its favor, while its cost is less than that of any intermediate net
hitherto employed.
This device bas also been constructed in very light form, with a net
ring 18 inches in diameter, for use in lakes or at very moderate depths,
the heavier outside net being done away with, leaving merely the mosquito netting with its lining of silk bolting-cloth.
In this form it will be useful in gathering the minute life, crustacea,
etc., of the Great Lakes, a know ledge of which is essential in its bearing
upon the food of young whitefish and other important fishes now being
propagated artificially.
The folding-ring tow-net is also available for use as an ordinary
surface tow-net, without the employment of the messenger and the
lead sinker.
The collections made by the Albatross during the past summer with
the intermediate net were from depths of 20 to 200 fathoms, the net
being lowered in one instance to 575 fathoms, when it accidentally
touched bottom. The forms obtained consi ted principally of minute
crustacea, medusre, annelids, and fishes, which have not yet been studied;
but the ordinary surface tow-net having been used at the same stations
as the intermediate net, the contents of the two nets were usually found
to differ somewhat in character and quantity. As a ruJe, the surface
net contained a slightly greater quantity of material than the intermediate net, but at some stations the reverse was the case, 1fhile the inter-
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mediate net sometimes brought up forms not ta.ken at all jn the surface
net. The towings, 18 in all, were made along the border of the submarine bank south of the Pribilof Islands during the month of August,
from lat. 54° to 56° N. and long. 167° to 172° W. Soundings were from
75 fathoms, on the bank, to 1,901 fa,thoms beyond it. There can be no
doubt that there is an abundance of pelagic life at 200 fathoms in this
part of Bering Sea.
After some experience with the single tripping-arm described in the
preceding pages, I designed a machine for opening as well as closing
the jaws of the tow-net, which worked satisfactorily (plate 10). It is
a combination of two tripping arms, for operating which two messengers
are employed on the same tow-line, the second striking a separate
detacher from the :first. A rough experimental machine, constructed
on board the A lbatross, was u~ed successfully in port, but did not have
strength to withstand the strain of t owing at sea. Experiments indicate, however, that a properly constructed machine of the same pattern
would accomplish the desired result. Its use in place of the single
tripping-arm permits of the folding-ring tow-net beiug lowered in a
closed position, tlie closing-slings being attached to the right arm, the
opening- slings to the left. The arms are bolted to a bar of brass about
2 feet long, suspended from the towline, and in position for use are
hooked upright to detachers released by messengers. The :first messenger trippiug tue right arm, the jaws of the net fall apart for towing.
The second messenger, in turn, tripping the left arm, the weight is
thrown back on the slings of the ri ght arm, closing the jaws. A rings1rnped weight around the right slings, and suspeuded from a, hook on
the left arm, holds the jaws togeth~r for lowering. It is rrleased upon
the tripping of the left arm, and slips again to its position upon the
right lings, holding the jaws together for heaving in.
The net being closed tightly in going down, it is not necessary to
stop the vessel and lower it vertically.

Reoort U. S, F . C. 1894.
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4.-THE WHITEFISHES OF NOR.TH AMERICA.
By BARTON

W.

EYERMANN AND HUGI·l M. SMITH.

GENERAL REMARKS.

The whitefishes constitute one of the most interesting and important
groups of food-fishes inhabiting the fresh waters of the Northern
Hemisphere. In North America they are especially numerous as to
species and individuals in the States forming the northern boundary
of the United States, in the British possessions, and in .Alaska, where
there is scarcely a lake or river of importance in which the whitefishes
are not represented by one or more species.
The distribution of these fishes, their geographical and individual
variations, and their habits are perhaps as little known as are those of
any group of fresh-water food-fishes of North America. Only two or
three of the numerous wbitefi hes bave been studied with even approximate completeness, and there is much yet to be learned regarding even
the best-known species.
The close relationships of many of the whitefishes make a careful
study of actual specimens tbe most esseniiial tep toward a fuller knowledge of these fishes. To tbe scarcity of specimens in collectious, and,
in the case of most species, the absence of complete series of examples
representing different sexes, ages, conditions, seasons, etc., may be
largely attributed the general deficiency of recorded information
regarding the species of this group.
The United States Fish Commission has recently come into pos ession of a large amount of new material relating to the whitefish . of
the Great Lakes basin and the specimens and data are availabl for a.
preliminary study of the group. It is not intended, howev .r, to pr :ent
a complete account of these :fishes, since much m re infonnati01 1 will
be required before such an effort will be warr~nte .
d
.
paper we have endeavored to give careful deta:l
the species of this group found in North America, tog th •r w1th wh~ t
is now known of the geographic distribution f a ·h.
most in detail those species found in the Great Lak
purposes of comparison, and that the pap~r may , a
now possible, w e have included all the species f N rth
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During 1893 and 1894 Mr. Richard Rathbun, of the United States
Fish Commission, as the representative of the United States Government upon the International Fisheries Commission, conducted extensive
inquiries and made large collections of the fishes found in the Great
Lakes region of the U nitecl States. Among these collections were large
series of the various species of whitefishes which constitute the principal material upon which this paper is based.
In order to determine the geographical distribution of each species
of whitefish in the Great Lakes basin, we have studied not only these
collections, but also those contained in the National Museum, and have
examined and made notes upon multitudes of specimens in the field
and at the various fish markets and fish companies' houses. In this
paper are presented the results of these studies and the conclusions
reached.
The following persons connected with the Fish Commission collected
specimens of whitefishes from the localities named: Mr. Richard Rathbun, Lake of the Woods, Lake Superior, and Lake Huron; Mr. A. J.
Woolman and Mr. U. 0. Cox, Lake of the Woods and Lake Superior;
Dr. J. T. Scovell and Mr. D. C. Ridgley, Lake Huron; Mr. Cloud ley
Rutter, Lake Erie; Dr. R. R. Gurley, Lake Ontario; Prof. Barton W.
Evermann and Mr. Barton .A. Bean, Lakes Ontario, Champlain, and
Memphremagog; Mr. Charles H. Stevenson and Mr. Ansley Hall, Lake
Michigan; Mr. W. A. Wilcox, Lake Huron.
For other valuable specimens of wbite.fishes the Commission i
indebted to Mr. Charles H. Strowger, of Nine Mile Point, N. Y., who
forwarded us many specimens from Lake Ontario. Mr. Strowger ha
devoted many years to the study of the fishes of Lake Ontario, and ha
furnished us with a large amount of interesting information regarding
the habits and abundance of the species foun<l near Nine Mile Point.
Hon. L. D. Miles, of Newport, Vt., has kindly sent us specimens from
Lake Memphremagog. Mr. Woolman also forwarded market specimen
of whitefishes from Lake Winnipeg and from small lakes in northern
Minnesota.
The descriptions given in this paper of Alaskan species are b e
partly on the hjtherto published de criptions and partly upon a reexamination of the specimens now in the National l\fu eum. All the
other de cription. have been drawn up from fresh specimen , in m ,
a e numerou. individuals of each specie having been examin
in lu ing large erie · from the Great Lake and con. iderable materi
from Lake
hamplain and lVIemphremagog and Lake of the W
e haye al o ha l a number of fre h pecimen of th i co of L< -e
Tipp au e (fi r, bi h we are indebted to Prof. P.H. Kir ch) and
illi m on
u Co lter whitefi he .
irinO' t m k
hi pap r a u eful as p sible to the fi h r
h r: wh m, k n laim t te hni c lJ nowledo· we h ve '° i l
n te huical terms, hene er it em' d xp dient
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have made the descriptions fuller and more explicit than would be
otherwise required. To prevent the descriptions from being needlessly
long, we have used the usual abbreviations and abridged phrases well
understo0d by students of fishes ; and that these may be understood
by all, we give on plate 11 an explanation of such terms as may not
be at once intelligible to the lay reader.
We present illustrations of all the American whitefishes, in the
thought that they will prove of assistance to fishermen and others
in identifying the different species. All of these except two have
appeared in the publications of the Fish Commission or elsewhere.
The drawings of the blackfin and the kieye were made by l\'Ir. A.H.
Baldwin for this report. The desirability of bringing together in one
publication illustrations of all the species of the group will be at once
apparent to everyone.
THE COMMERCIAL IMPORTANCE OF THE WHITEFISHES.

The whitefishes are found in great abundance in the northern parts
of North America, E urope, and Asia, and, viewed economically, are
the most important fresh-water fishes of the grand divisions named,
affording a larger food supply and supporting more ex.tensive fisheries than any other group of fishes of the interior waters.
All of the whitefishes are of sufficient size to have food and commercial value, and in all settled communities they are utilized to a
greater or less extent for local consumption or export, or both. The
common whitefish and the lake herring are, however, so much more
important than all other species combined that they alone are sufficieut
to give to this group the economic prominence which it has attained.
In certain waters the menominee, the blackfin, the longjaw, the tum.
bee, and other whitefishes are of considerable importance.
In the United States the :fishery for the various species of whitefishes
is of great extent and importance, the value of the yield ranking
among that of such well-known fisheries as the halibut, lobster, menhaden, haddock, bluefish, squeteague, alewife, sponge, fur seal, and
lake trout, and, at the present time, exceeding the fisheries named,
while the number of persons engaged in the fishery and the capital
invested therein are very large. If to the value of the whitefish fisheries of the United States is added that of the fisheries in the Canadian·
provinces of Ontario, Quebec, Manitoba, and the Northwest Territory,
the aggregate is enormous.
While economic fishing of greater or less extent is carried on for
whitefishes in the Lake of the Woods, the Great Lakes, and numerous
lakes in the more northern parts of the United States and in Uanada, the
fisheries in the Great Lakes far outrank those in other sections.
For detailed accounts of the whitefish fi sheries in the United States
waters of the Great Lakes, reference is made to the several reports
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issued by the United States Commission of Fish and Fisheries, in which
the methods and apparatus are described and full statistical data are
given. Detailed statistical and descriptive matter relating to the
whitefish fisheries of Canada will be found in the annual reports of the
Department of Marine and Fisheries.
The body of water supporting the most extensive whitefish :fisheries
in the United States is Lake Michigan. Up to a comparatively recent
year Lake Erie took precedence, but the serious decline in that lake
bas brought Lake Michigan to the front. Lake Erie ranks second, followed by lakes Huron, Superior, Ontario, and St. Clair, in the order
named.
The aggregate quantity of whitefishes taken for market in the United
States and Canada is now more than 76,000,000 pounds annually, with
a value of over $2,400,000. These :figures are based on the known yield
in the Great Lakes and the British North American provinces in 1893 a
given in the official reports, and in other parts of the U nited States in
1894. If to this catch is added the large quantities consumed locally
by Indians, Eskimos, and others in Arctic America, Alaska, and the
Western States~ the total annual output of whitefishes in North America
probably amounts to not less than 83,000,000 pounds, having a value of
$2,800,000.

THE GENERA AND SPECIES OF AMERICAN WHITEFISHES.
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The measurements given in the descriptions in this paper are proportional. '' Head 4" means that the length of the head is contained 4 times
in the len gth of the fish, measured from the tip of the snout to the base
of the tail or caudal fin. '' Depth 5" means the greatest depth of the
body is contained 5 times in the same length. The lengths of the eye,
snout, maxillary, and mandible are compared with the length of the
head; thns "eye 5" means the diameter of the eye (not the orbit) is contained 5 times in the length of the head. The snout is measured from
its tip to the anterior rim of the orbit. The maxillary is the long~
usually somewhat ovate, bone on side of upper jaw; the mandible is the
bone forming the side of the lower jaw. The length of the maxillary
and mandible is important.
The gillrakers of the first gill-arch afford one of the best characters
for distinguishing the species of this group. The accompanying figure
shows the first gill-arch of the bloater or longjaw. From this it may
be seen that there are, in this case, 15 gillrakers on the upper or short
limb of the arch, and 31 on the long limb; the length of the longest is
contained 1¼ times in the diameter of the eye. These three facts are
ordinarily stated thus : Gillrakers
15+31, the longest lt in eye.
The number of scales is also important. "Scales 8-77-7" means
that there are 7 rows of scales in a
vertical series between the base of
the dorsal :fin and the lateral line,
or 8 including the scale in the lateral
line ; that there are 77 scales in a
longitudinal series counted along
Gill-arch of the Lo11gjaw.
the side from the gill-opening to the
base of the caudal fin, and that there are 7 scales between the lateral
line and the base of the ventral fin. The lateral line is the series of
modified scales along the middle of the side.
The total number of species and subspecies of whitefishes recognized
by us as at present known from the waters of America is 20, at leas t
10 of which are known to inhabit the basin of the Great Lakes. The
whitefishes and la ke herrings are now regarded by mo t students of
American fishes as belonging to one or the other of two rather closely
related genera, Argyrosomus and Ooregonus, which may be distinguished
as follows:
a. Mouth rather small, maxillary short and broad; mandible short; lower jaw
usually in cluded and overhung by the more or less projecting snout; premaxillaries broad, with the cutting edge nearly vertical or directed backward;
gillrakers on the :first arch few and short, usually fewer than 30 -- - COREGONUS.
aa. Mouth rather large, maxillary long and narrow; man<lil>le long; lower jaw
usually more or less projecting beyon<l the upper; premaxillaries with the
cutting edge nearly horizontal and directed forward; gillrakers on the firS t
arch long and numero~s, usually more than 35 ........ - - - - - - - . ARGYROSO.ll1US ,
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The following analytical key will enable one to identify with reasonable certainty the various species of whitefishes of America:
I. Coregonus, the True Whitefishes:
ct. Cleft of mouth short, maxillary and mandible short; lower jaw not projecting
beyond tho upper; premaxillaries broad, with the
cutting edge nearly vertical or directed backward;
gillrakers on first gill-arch fewer than 30.
b. Gillrakers very short, thickish, about 12 t o 16 on the lower limb of the arch;
maxillary short and broad, not reaching eye ; mouth
very small.
c. Maxillary 3-½ to 4 in head; gillrakers short and thick, 5 to 9+11 to 15; body
oblong, the back not elevated.
,,.d. Scales GO to 64 in lateral line; snout blunt and decurved ........ . coulterii, 1.
dd. Scales smaller, 72 to 90 in lateral line.
e. Supplemental inaxillary bone rather narrow; scales 83 to 90.
f. Head moderate, blunt, 4 to 5 in body without caudal; tip of snout below
level of eye; gillrakers 7 to 9+14 or 15, very short;
lower fins pale ......................... williarnsoni, 2.

ff. Head ...-rery short, blunt, 5i- in body; gillrakers short but slender, about
7 +14; :fins all blackish ................... kennicotti, 3.
ee. Supplemental maxillary bone very broad, semicircular in shape; scales
72 to 80 ............................... . riohardsoni, 4.
co. Maxillary shorter, 4¼ to 5-½ in head; gillrakers shorter, about 6+11; b ody
long, slender, not compressed ........ qiiadrilateralis, 5.
bb. Gillrakers more numerous, longer and more slender, 17 to 20 on l ower limb of
the arch; maxillary longer, about 4 in head, abont
reaching pupil; month larger; preor bital long and
narrow.
g. Tongue toothless, or nearly so; back decidedly elevated; head very
low and short, especia:ily in old examples.
h. Back elevated, but not greatly compressed; supplemental maxillary
bone nearly twice as long as deep; h ead usually 5 to
5-½ in l ength of body .................. olttpeiformis 6.
hh. Back elevated and greatly compressed; supplemental maxillary
bone more than two-thirds as deep as long; head al on
5 in length ................................ 11elso11 ii, i.
gg. Tongue with 3 series of small teeth (not always evident) ; bo Y
elongate, compressed; lower j aw slightly inclnd
head l arger; gillrakers 10+ 15 to 17, about 2 in
eye .......... ···-·· .................. . labrador·cu . •
II. Argyrosomus, the Lake Herrings:
aa. Cleft of mouth long, maxillary and mandible long, the former nsually ext n ing beyond vertical of pupil; lower jaw loo .,.
usually projecting beyond the sharp nout · pr m illaries with the cutting edge nearly horizontal
directed forward; gillrakers on :fir t gill-arch uum ·
ous-more than 35.
i. Body elongate, herring-shaped; scale small, uniform in h
and size, the free edges convex.
j. Lower :fins pale or merely tipped with du ky · seal ' pun
with dark pecks.
k. Eye large, not much, if any, hort r than snout
3-½ to 4-½ in that of head.
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l. Head long and sharp, 4 in length of body; body very slen-

der, the depth 5 to 6 in the length; maxillary 3 in
head ... _......................... ___ . osrneriformis, 9.
ll. Head long, 4t to 5 in length of body; body deeper and head
less pointed; pectorals short, reaching about half way
to ventrals.
rn. Maxillary 3¼ to 3¾in head; lower jaw projecting beyond
upper; gillrakers long and numerous, usually about
47 on first gill-arch __ ......... - .. -___ ... _.. artecU, 10.
mm. Maxillary longer, 2¾ to 3 in head; lower jaw scarcely
or not at all projecting; gillrakers fewer, usually not
more than 39 01· 40 on first gill-arch .......... hoyi, 11.
lll. Head shorter, about 5 in length of body; pectorals long,
reaching more than half way to ventrals; maxillary
3¼ in head.·----···-··· ............ ·---·- pusillus, 12.
kk . Eye small, shorter than snout, about 5 times in l ength of
head.
n. Head short, about 5 in length of body.
o. Body rather slender, the depth about equal to length
· of head ............ ···--· ................ . lucidus, 13.
oo. Body deeper, the depth in adult greater than length
of head ................................. laurettce, 14.
nn. Head long, 4 to 4½ in length of body; lower jaw
strong; max illary very long, 2½ in head ; mandible
also very long, usually reaching posterior edge of
orbit, at least half as long as head .... .prognath1is, 15.
jj. Lower fins all blue-black; body stout; mouth large; gillr akers numerous, usually at least 50 on the first
gill-arch .....·......................... nigripinnis, Hi.
ii. Body sbort, deep, and compressed, the curve of the back similar
to that of the belly; scales large, l arger forward and
closely imbricated, the free margin often concave or
notched ............................ ...... titllibee, 17.
F. R.

94--19
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DESCRIPTIVE LIST OF AMERICAN SPECIES OF WHITEFIS HES.

In nomenclature and in sequence of species we follow Jordan &
Evermann's Fishes of North and Middle America. 1 In the matter of
synonymy, preceding the description of each species, we give reference
only to the publications in which the various species were described as
new. From the synonymy it may be seen that twenty-nine nominal
species and subspecies of American whitefishes have been described,
but these are now believed to represent only twenty really different
forms. The species which have each been described as new more than
once are the following: Coregonus williamsoni, twice; 0. qitadrilateralis~
twice; 0. clupeijormis, five times; 0. labradoricus, three times, and
A rgyrosomus artedi, twice.
In connection with each reference we have given the locality from
which the type specimens of the supposed new species were obtained.
The types of only eight of these nominal species are in the collection
of the United States National Museum. We give in parentheses the
numbers which they bear on the Museum records.

1. Coregonus coulterii Eigenmann & Eigenmann.
COULTER'S WHITEFISH.

Coregonus coulterii Eigenmann & Eigenmann, American Naturalist, November, 1892J
961, Kicking Horse River at :E'ield, British Columbia, one of the head streams
of the Columbia River. (Type, No. 44875.)

Description.-Head, 4½ to 5; depth, 4½ to 5½; eye, 3½ to 3t ; snout, 4}
to 5; maxillary, 3¾ to 4; mandible, 2} to 3. D. 9 or 10; A. 10 or IL
Scales, 8-60 to 64-6. Gillrakers, 5+11. Body rather slender, compressed, back not much elevated; head short; snout short, bluntly
decurved ; mouth small, nearly horizontal, the upper lip on a level w-i h
the lower line of orbit; maxillary short, broadly ovate behind, barely
reaching vertical of pupil; lower jaw short, included, the mandib
scarcely reaching vertical of posterior edge of pupil. Distance from ·p
of snout to occiput 1¾ in distance from occiput to origin of dor al fl .
Caudal peduncle long, slender, and compressed. Fins moderate· ori _ ·
of dor al much nearer snout than base of caudal, it height l f in h
aud about equal to length of pectoral or longe t aual ray. Gillrak
very short, fewer han in 0. williamsoni. Scale larg firm. Color
blui h r lead-color above, becoming silv ry on ,·id s and whit
I
fin, all plain. Size small, the pecimens examined by u bein 5 in
r uu er in total l ngth.
Thi'
e i i
o t closely related t 0. ,z illiarnsoni
m, to iff r in he larger. ale ud f w r
illiam n · h
f th
of
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marks usually seen in the young of most Salmonidce, but our specimens
of coulterii, all of which are young :fish, show no traces of parr marks.
This species was described from the Kicking Horse River at Field,
British Columbia, where more than a hundred Rpecimens were obtained
by Dr. Eigenmann, in 1892, at an elevation of 4,050 feet. One specimen
was also secured by him from Kicking Horse River at Golden, British
Columbia. It has not been obtained by any other collector. It does
not appear to attain any considerable size or to be of any commercial
importance. The largest specimen.s yet collected do not exceed 8 inches
in length. The following table gives comparative measurements of
seven individuals examined by us:
Table of comparative rneasurements of specimens of Coulter's whitefish ( C. coulterii).
[The numbers by which specimens are designated in this and all other tables of this paper are those
which tho specimens bear in the Fish Commission collections.]
·
No.

Locality.

189
190
191
192
193
194
195

Maxi!- "Man- Dor.
Length. Head. Depth. Eye . Snout. lary. dible. sal. .A.ual. Scales.
--- ----- ·- -

--

-

Kickrng Horse River,
Field, British Columbia.
..... do ...................
..... do ............... .. ..
..... do ... ................
..... do ...................
.. .. . do ...................
..... do ...................

Inches.
4½
4

4½

3½

4½
4½

4½

4-r5ir
3¾
4¼
3i

4j}

H

4½

5½
5½
5½
5½

5¼
5½
5¾

5

3½
3½

4j}

3½
3½
3!

4~
5
4¥,

3~
3½

4~

4.¾

3¾
3¼
4
3g
4
3~

3!

3
2~

2!

2j}
2~
2j}

2¾

10

9
9
10
10
10
10

11
10
10
11
11
11
10

7- 60-6
8-60- Ci
8-62-6
8-63-6
8- 64-6
8- 61-6
8- 60-6

2. Coregonus williamsoni Girard.
ROCKY MOUNT.A.IN WHITEFISHj MOUNTAIN HERRING.

Coregonus williamsoni Girard, Proc. Ac. Nat. Sci. Phila. 1856, 136, Des Chutes River,
Oregon.
Goregonus couesii Milner, Rept. U. S. Fish Comm. 1872-73 (1874), 88, Chief Mountain
Lake, Montana. (Type, No. 14146.)

Description.-Head, 4½ to 5; depth, 4 to 5; eye, 4 to 5 (much larger
in young); snout, about 4; maxillary, 4; mandible1 2¾. D. 11 to 14;
A. 11 to 13. Scales, 9 or 10-78 to 87-8; gillrakei-s, 7 to o+ 14 or 15, very
short. Body moderately long, back gently elevated, the curve from
middle of head to dorsal :fin quite evenly convex. Head short, conic;
snout gently decurved, pointed; mouth small, maxillary short and
broad, scarcely reaching pupil, its direction nearly horizontal iu the
closed mouth; lower jaw included, the mandible short. Mouth very
low; entirely below level of eye. Distance from tip of snout to occiput
li in distance from occiput to origin of dorsal :fin. Caudal peduncle
rather stout; its least depth about 2¾ in head. Fins mo~erate; base
of dorsal equal to height of fin, l f in head; origin of dorsal usually
equally distant between tip of snout and posterior e<lge of adipose fin;
adipose fin unusually large; anal base lf in height of fin or about 2 in
head; pectoral rather short, 1¼ in head; ventral still shorter, 1¾ in
head· caudal well forked the lobes about equal to length of head.

'

'
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Gillrakers few and short, the number usually not exceeding 25 ~nd the
length of the longest about 4 times in diameter of eye.
Color bluish above; sides silvery; under parts white; fins all plain,
except iu breeding males, when they are tipped with black; adipo e
fin and caudal frequently steel-bllle in breeding males. The scales of
the male at the breeding season are covered with tubercles, which have
bee!1 described by Mr. Barton .A.. Bean as follows:
The tubercles on the scales at this time are very prominent, situated on the middle
of the scales,, milk-white in color, and forming horizontal lines along the body from
bead to tail. About 16 of these lines can be counted betwee u the ba<.,k and the
ventral edge of the body. The tubercles show on the abdomen, but the color of
that portion of the body and of the tubercles being similar they are indistinct.
(Bull. U. S. Fish Comm. 1894, p. 55.)

The following table gives comparative measurements of 37 specimens
of Goregonus williamsoni.
Table of comparative measurements of specimens of Rocky Mountain whitefish (Coregon us
williamson.i).
Gillrakers.
No.

L ocality.
Number.

,--------.., -

- - - -·- In.
4*
4½
4½
4!

4¾
5
5½
4¼

4~ 4
3½ 4½
3½ I 5
5
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4

2!

4

2¾

12
]2
12
12

11
12
12
]2

9-84-8
7+15; 8+14
4
10-87-8 .. .... ··· ·· ··· ·· ... .
10-87-8 ............ ...... . .
10-87-8
0+15; 8+]5
4
1
1
.~'. .. .~~- ::: :

~
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}t

f: .. ~~~~. , .. ~.:.

5
5

4
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10
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10-85-8 1'
10-78-8

5½ 4½ 4½ 3/r
4½ 4½ 3½

12
12

10
11

10-86-8
10-89-8

10 +15; 8+13
8+13; 8+12

4
4
4
3½
31

11
12
12
12
12

10
11
11
11
11
12
· 1l
10
12
10
10
10

10-85-8
10-90-8
1 10-86-8
10-78-8
/ 10-78-8
10-8-!-8
10-87-8
10-02-8
10 5-8
10-82-8
10 - 29-82-8

6+12; 8+11
9 +13; 9+13
8+10; 9+15
10+14; 9tl3
s+rn ; s+12
s+10; 8+11
8+12; +11
9 -i- 12; 7+]
8 U; 10tl5
9+14;
14
9 ]5; +15
7+13; 7-;-13

5

4¼ 4¼

le~.

- - - - - - 1 - - - - - -1
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1:1

I 12o
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Distribu.tion.-The Rocky Mountain whitefish is of wide distribution. It is found throughout the Rocky Mountain region from central
Colorado and Utah northward through Wyoming, Idaho, western Montana, at least a.s far as the headwaters of the Columbia, and thence
westward throughout the Columbia Basin. The most eastern locality
from which it has been reported is Chief Mountain Lake, at the head of
the Saskatchewan River, on the norther n boundary of Montana. It
was described from that lake in 1874 by Milner as Ooregonits couesii.
It is found only in the clearer, colder streams and lakes.
One of the antltors of this paper has collected or observed this fish at
the following places: Provo River, Provo, Utah; Jordan River, near
Salt Lake City; Swan River, below Swan Lake, Montana; Jocko River,
Ravalli, Mont.; Big Blackfoot River, Bonner, Mont.; Little Blackfoot
River, Elliston, Mont.; Cottonwood Creek, Deer Lodge, Mont.; Snake
River, President's Camp, Wyoming; Little Spokane River at Dart's
Mill, Washington; Snake River at Upper Salmon Falls and Weiser,
Idaho; Little Weiser River in Indian Valley, Idaho; and in the upper
Salmon River Valley in Idaho in Alturas, Pettit, and Redfish lakes and
their outlets. We have also examined specimens collected in 1892 by
Messrs. A.. J. Woolman and B. A. Bean in Flathead Lake, Montana;
Post Creek, St. Ignatius Mission, .M ontana; Clark Fork, Thompson
Falls, Montana, and Spokane and Little Spokane rivers, near Spokane,
Wash.; also specimens collected in 1893 by Doctors Gilbert and Jenkins in Payette River, Payette, Idaho; Clearwater River, Lewiston,
Idaho; Columbia River, Umatilla, Oreg.; Natches River, North Yakima,
Wash., and Newaukum River, Chehalis, Wash.; also many specimens
collected by Mr. T. M. "'\Villiams at Payette Lake, Idaho. Besides
these we have examined specimens in the National Museum from
Washington (Major Bendire); Provo, Utah (Dr. Yarrow); Portland,
Oreg. (United States Fish Commission); Lake Tahoe (Dr. J . G. Cooper);
Mill Creek and Garrison Creek at Walla Walla (Major Bendire); Montana (W. C. Harris); Clark Fork (W. C. Harris); Lake Creur d'Alene
(Bendire); White River, Meeker, Colo. (Jas. L. Foley); Utah Lake
(Jordan), and Lake 'Pahoe (H. W . Henshaw).
This fish attains a length of a foot or more and a weight of 4 pounds,
the average weight of adults being about 1 pound. Though not of much
commercial importan ce as yet, it is eagerly sought after by the inhabitants of the region in which it is found and is held in high esteem as a
pan-fish. .At some seasons it readily takes the book, especially when
baited with salmon or trout spawn.
This whitefish spawns in late fall or early winter, at which time it
runs up into the smaller streams. .At the mountain lakes in Idaho,
where it is an abundant fish, the spawning time appears to be in
October or November. Then they ascend the inlets of the lakes in
great numbers and spawn upon the same beds which are used by the
redfi.sh in .August and September. During the summer the young are
found in abundance in the lakes .

.

294

REPORT OF COMMISSIONER OF FISH AND FISHERIES.

2a. Coregonus williamsoni cismontanus Jordan.
WHITEFISH OF THE UPPER MISSOURI BASIN.

Coregoniis williamsoni cismontanus Jordan, Bull. U.S. Fish Comm., 1x, 1889, 49, pl.
9, figs . 8, 9, Horsethief Springs Creek, a tributary of Madison River, Montana.

In the bead waters of the Missouri River is found a scarcely tang·ible
variety of Williamson's whitefish which has received the above name.
It is distinguished from 0. williamsoni by the more slender body and
somewhat lower fins. Head, 5; depth, 5 to 5½; pectoral, 1½in head;
ventral, 1 ¼; longest dorsal ray, 11. Scales in lateral line, 80 to 90.
A specimen 9 inches long, from Big Goose Creek, Sheridan, Wyo.,
gives the following measurements: Head, 4¾; depth, 4½; eye, 5; snout
3t; maxillary, 4½; mandible, 2¼, Scales, 9-86-8. Length of pectoral,
1¼ in head; ventral, 1½; anal, 1½.
Differences between this and typical williamsoni are not marked,
and the variety should probably not be recognized as having any real
existence.
This whitefish has been collected by us in the following Missouri
Basin localities: Red Rock .River, Red Rock, Mont.; Beaverhead River
Dillon, Mont.; junction of Gibbon and Ffrehole rivers, Yellowstone
Park; and Big Goose Greek, Sheridan, Wyo. .It has been obtained by
Dr. Jordan from Madison River below the falls, and from Horsethief
Springs Creek, Montana. The National Museum contains specimen
from Gallatin River, Montana (W. O. Harris); Gallatin and l\fadi on
rivers (J. E. Curtis), and Montana (E. Wernigk).
From these records it would seem that the center of abundance of
this variety of whitefish is in the three forks (Jefferson, Maui on, an
Gallatin) which unite to form the Missouri northwest of the Yellow tone
Park. The most eastern locality from which it is yet known is Sheridan, ·wyo., where numerous young individuals were collected in July.
1893, by Prof. U . 0. Oox,fortbe United States Fish Commission. The e
specimen were obtained in Big Goose Creek, which i. tributary
T011gue River. Though the treams in the Black Hill to the ea ,to
Tougue River are clear and cold and well adapted to tlle habit of thi
fl h,, omewhat extended inve.·tigations in that region in 1892 and a(J' in
in 1 !)3 failed to discover any whitefi h there.
3. Coregonus kennicotti Milner.
KE.T. -1
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reaching slightly beyond the vertical at front of the eye, broadly
ovate; preorbital narrow, its greatest width 5 times in its length and
3¼ in eye; width of supraorbital bone 2½ in its length. Distance from
snout to nape one-third distance from nape to front of dorsal; front of
dorsal nearer tip of snout than base of caudal by a distance equal to
length of snout and eye. Adipose fin large. Scales small, adhere11t,
very regularly imbricated. Color probably very dark in life; in spirits,
fins all blackish, with a bluish tinge (Gilbert). Large, reaching a
length of 2 feet.
Dr. Bean says:
This is the muksun of the Russians, a name transferred from a Siberian species of
similar appearance. The broad whitefish reaches the weight of 30 pounds, ranking
next in size to the inconnu. only. It is a food-fish of great excellence. Dall states
that it is abundant in both winter and summer, spawning in September in the small
streams falling into the Yukon.

The type of this species came from Fort Good Hope, British America.
Murdock reports it from the Meade and Kuahroo rivers, Alaska; Townsend found it in the Kuwuk River, Dall and Turner in the Yukon;
and it was recently obtained by Miss Elizabeth Taylor in Great Hear
Lake. All the Alaskan references to 0. clupeiformis probably belong
to this species, or to 0. richardsonii, if the latter be distinct from 0.
kennicotti.

4. Coregonus richardsonii Gunther.
RICHARD SON'S WHITEFISH.

Coregoniis 1·icha1"dsonii Gunther, Cat.,

VI,

185, 1866, exact locality unknown.

Very similar to the common whitefish, also to the broad whitefish,
with which it may prove identical. Scales 10-72 to 80-12; B. 9; D.13;
A. 13. Snout of moderate length, the lower jaw included; eye shorter
than snout; maxillary reaching anterior edge of eye, 4 in head; supplemental bone short, broad, and semicircular; mandible shorter than
least depth of tail. Pectoral longer than head without snout.
This species was described in 1866, the type locality being unknown,
but it was somewhere in British America. It is a species of doubtful
validity. Only the types are known. Dr. G. A. Boulenger h as kindly
sent us the following note regarding the types of this species which are
in the Brhish Museum:
I have examined the types (dry) of Coregonus richardsonii. There are abol:t 20
gillrakers on the lower pa.rt of the anterior arch, the lon gest lialf the diameter of
the eye. The maxillary extends to b elow anterior border of eye, and its lengt h is
4 times in length of head, as state<l. by Gi.inther, therefore a little shorter than in
0. cl1ipeiformis. Tongue with 4 series of teeth, as in C. labradoricus. It seems to
agree best with C. nelsoni (description), hut has fewer scales in la.teral line. In
short, I can n?t identify C, richardsonii with any of the forms known to me.
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5. Coregonus quadrilateralis Richardson.
MENOMINEE WHITEFISH; FROSTFISH; SHADWAITERj PILOTFISHj CHIVEYi R O~"'D
WHITEFISH; CHATEAUGAY SHADj BLACKBACK.

Coregonus qnadrilateralis Richardson, Franklin's Journ., 1823, 714, Fort Enterprise,

British America.
Coregonus novce-anglice Prescott, Amer. Journ. Sci. Arts, xr, 1851, 342, Lake Winni-

piseogee, N. H.

Description.-Head, 5¼ to 5~; depth, 4i to 5~; eye, 5 to 5¾; snout, 4½
to 5; maxillary, 4¼ to 5½; mandible, 3 to 3½; D. 11 or 12; A. 11 or 12.
Scales, 9 or 10-86 to 92-7 or 8. Gillrakers, 5 to 8+9 to 12, usually about
6+11, very short, the longest about 4 in eye.
Body long, slender, and round, not much elevated nor compressed:
the back broad, and the body more nearly round than in any other
whitefish. Head rather small and pointed; snout short, bluntly
decurved, projecting somewhat beyond the included lower jaw; maxi!. ]ary short and broad, scarcely reaching eye, the supplemental bone
very narrow; mandible very short, barely reaching posterior line of
pupil; mouth small, entirely below level of orbit. Top of ltead n ot
arched, cranial ridges prominent. Distance from snout to occiput 2¾in
distance from occiput to origin of dorsal :fin; origin of dorsal notably
in front of insertion of ventrals~ equidistant from tip of snout and po terior edge of adipose fin; caudal peduncle long, 1¼ in head, somewhat
compressed. Base of dorsal fin short, lt in longest ray or 1¼ in head·
anal base short, 1¾ iu longest anal ray or 2¾ in hea,d; pectoral, l f in
head; ventral, 1¾; adipose fin small. Color silvery white, dusky on
back and upper part of sides; under parts white; fins all pale except
dorsal and caudal, which are more or less dark on tips. ·
The following table exhibits the variations in proportion of part in
tlte specimens examined critically by us:
Table of cornpa1·ative rneasurements of specimens of the Menominee whitefish (Corego
quad1·il ateralis) .

6+ 11 ; Gtll

11

7 -f ]2 ; 1+10
5 +10; 5 11
7+ 11; 'i 11

5+10;
5 11 ;

2!

3
3
3

JI

10

11
12

10
11

12

v

10
+9

,·

'

4

4
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_Distribution.-The Menominee is found in the lakes of New England,
westward through the Adirondacks and the Great Lakes, thence
north ward into Alaska. In addition to the localities represented in the
foregoing table, we have examined specimens in the National Museum
from the following localities: Squattock, New Brunswick (Philip Cox);
Farmington, Me. (Frank N. Whittier); Lake Winnipiseogee, New
Hampshire (R. Appleton, Dr. W. W. Fletcher); "New Hampshire"
(E . B. Hodge); "Adirondacks" (Verplank Colvin); White Lake, Oneida
County, N. Y. (W. T. Loomis); Big Moose Lake, New York (Fred
Mather); Northville, Mich. (F. N. Clark); Sault Ste. Marie (J. W.
Milner), and Madaline Island, Lake Superior (Milner).
It has also been recorded from the following localities: Fort Enterprise, British America (type locality, Richardson); Lake Superior
(Agassiz); Saumuss Lake and Fraser River, British Columbia (Gunther; probably 0. w-illiarnsoni) ; Lake Erie (Jordan); Lake Michigan
(Jordan; Hoy); island of Kadiak, Alaska (Bean); Mackinaw Straits
(Bean); Yukon River, at Fort Yukon (Turner); Nulato, Alaska (Bean);
Kuskokwim River, Alaska (Bean); Putnam or Kuwuk River, Alaska
(Bean); Slave Lake (Bean); Adirondack lakes, Meacham Lake, Chateaugay Lake, Lake Champlain, Big Moose Lake, the Fulton Chain,
and Clear Pond (Fred Mather).
From the above it will be seen that this is one of the most-perhaps
the most-widely distributed. of the American whitefishes.
The Menominee attains a length of 12 to 15 inches and a weight of 2
pounds; the average weight of the fish taken for market, however, is
under 1 pound.
6. Coregonus clupeiformis (Mitchill).
COMMON WHITEFISH; OTSEGO BASS;· HUMPBACK WHITEFISH; B0WBACK
WHITEFISH; HIGHBACK WHITE1"ISH.

Salmo clupeiformis Mitchill, Amer. Month. Mag ., n, 1818, 321, Sault Ste. Marie.
Coregon·us albns Le Sueur, Journ. Ac. Nat. Sci. Phila., I, 1818, 231, Lake Erie to

Arctic Sea.
Coregonus otsego DeWitt Clinton, Med. and Phil. Register, III, 188, about 1824,

Otsego Lake.
Co1·egonus sapidissinius .Agassiz, Lake Superior, 344, 1850, Lake Superior.
Coregonus latior Agassiz! Lake Superior, 348, 1850, Lake Superior .

.Description.-Head, 4¾ to 5¼; depth, 3¼to 4¼; eye, about 5; snout, 4 to
4½; maxillary, 3t to 4¾; mandible, 2½ to 3. D. 11, occasionally 10; A.
11, sometimes 12. Scales 11-82 to 92-8. Gillrakers usually about 10
or 11+17 or 18, the longest about 2_in eye. Vertebrre 56. Body
rather long and compressed, the back arched in front, especially so in
the adult, the outline nearly straigb t posteriorly; ventral outline somewhat convex in front; bases of dorsal and anal fins not very oblique;
back narrow; head small and short; snout short and rather blunt;
mouth small, nearly horizontal; maxillary short, broadly ovate, its tip
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reaching about to vertical of front edge of pupil, its width about onehalf its length; mandible short, reaching about to posterior edge o
eye; upper lip on a level with lower line of eye; lower jaw alway
included and the blunt snout projecting. Distance from tip of snout
nape 3¼ to 4 in distance from snout to origin of dorsal fin. Gillrak
not 1mmerous, the number on the short arm of the arch varying from 7
to 11, on the long arm from 17 to 19; the total number, ho11ever, i
usually 27 to 29; they are short and rather stout, the longest bein!!
contained from 1¾to 2¼ times in eye. Fills moderate, the longest n y
in pectoral, ventral, and dorsal about equaling length of head. Col r
satiny-white all over, back with a faint olive-green shade; fins all white.
except the caudal, which is usually slightly dark-edged.
The principal variations in the characters of this well-known fi~h
are shown in the following table of detailed measurements:
Tabl e of comparative measurements of specimens of common whitefish ( C. clupeiform · ).
h
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Lakes
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peduncle short and deep. From typical 0. clupeiformis this specimen
differs chiefly in the more numerous gillrakers, tbe somewhat heavier
head, the larger mouth, longer maxillary, longer mandible, sharper
snout, slightly projecting lower jaw, and the larger scales. In all of
these respects the variations from clupeijormis are corr~sponding
approximations to the characters possessed by the lake herring.
While we are not at all inclined to admit the occurrence in nature of
hybrids among fishes, we are disposed to regard this specimen as a
hybrid between the true whitefish ( 0. clupeiformis) and the lake herring (A. arted.i). We are informed by Dr. Bean, until recently in charge
of the Fish-cultural Division of the United States Fish Commission,
that it has been a common practice among fish-culturists at the stations
about the Great Lakes to fertilize the eggs of the true whitefish ( 0.
clupeiformis) with the milt from the lake herring (A. artedi), and tllat
this hybridizing has been carried on more or less for several years. 1
Plants of these hybrids have been made in various places, but chiefly
iu Lake Erie; and it is not at all unlikely that this specimen and all
those which the Lake Erie fisherman occasionally get and whieh they
call" mongrel whitefish" are really hybrids between the true whitefish
and the lake herring. The number of such hybrids can not be great,
however. During the entire season's work of the various Fish Commission parties on the different Great Lakes, only the one specimen
which we have described was obtained. Mr. Rutter informs us that
the fisherman say they occasionally get a "mongrel whitefish,;' but
this, and possibly one other, are the only ones he saw.
Distribution and abundance.-The common whitefish is one of the most
abundant species of whitefishes. It is found throughout the Great
Lakes region from Lake Champlain to Lake Superior and Lake Winnipeg. We have examined specimens from Lake Champlain, Otsego
Lake, each of the Great Lakes, and from Lake Winnipeg. We have
seen no specimens from Lake Memphremagog or elsewhere east of
Lake Champlain. Of the three species known to occur in Lake Champlain this is the rarest. The form described from Otsego Lake, N. Y.,
is a landlocked variety, scarcely worthy of recognition; the National
Museum contains three specimens from this lake. In lakes Erie,
Huron, Michigan, and S:uperior the whitefish is abundant, but is now
most so in Lake Michigan. It occurs in diminished numbers west and
north of Lake Superior, but we have few authentic records to establish
the fact. It is reported commercially from Lake of the Woods, Lake
Winnipeg, and the northwest Territories, but all the specimens of socalled whitefish which we haYe seen from the first-named lake belong
to a very different species-the Musquaw River whitefish ( 0. labra1 This is done, however, only as a last resort, when e~gs o_f the ~hitefish can be
savecl which would otherwise be lost on account of an msufficient number of
spawning male whitefish on hand at the collecting station.
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dorious). The ouly specimen of the true whitefish which we have seen
from any locality west of Lake Superior is an example obtained by 3Ir.
Vvoolmau in the Duluth market, and which is alleged to have come from
Lake Winnjpeg. All the records of the occurrence of this species we:t
of Lake ~uperior need verification.
Names, size, habits, eto.-This fish is generally known as the whitefi..::h
throughout the United States and Canada. The landlocked race found
in Otsego Lake, N. Y., has been designated by the singularly inappropriate and misleading name of "Otsego bass." Several local name~
have been applied to the fish in Lake Superior, in allusion to the
nuchal bump which characterizes the breeding ma~es. Mr. Woolman
found that among the fisherman of the north shore of Lake Superior
the names "highback whitefish" and "buffalo-back whitefish" were
applied to this fish; the name "bowback" or ''bowback whitefish" wa~
beard by Mr. Wilcox in the eastern part of the same lake.
This fish attains a larger size than any other whitefish of North
America. Examples weighing as much as 23 pounds, and possibly
more, have been taken in the upper lakes. Lake Superior has the
reputation of producing the largest fish. In all the lakes, however.
fish weighing 10 to 14 pounds are taken. The average size of tho
obtained in the United States :fisheries of the Great L akes is probably
under 4 pounds, the :fish taken in gill nets being somewhat larger than
those secured in traps.
The habits and movements of this fish are better understood than
are those of any other .American whitefish. It is chiefly to the late
Prof. J. W. Milner that we are indebted for our knowledge concernin('I'
this :fish in the Great Lakes. The results of his researches were originally published in the Report of the United States Commission of Fi-h
and Fisheries for 1872-73, and have since been extensively copied· w
refer to Milner's report for information on this subject.
The whitefish reaches maturity at the age of three or four year an
depo its from 10,000 to 75,000 eggs, the number depending on the lZ
of th_e :fish. The spawning capacity can be approximately gauged Y
allowing about 10,000 eggs for each pound of body weight. The pa
ing time i in the late fall, chiefly in the month of November. Dorin_
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The whitefish makes regular migrations analogous to the movements
of anadromous fishes in the coast rivers. These occur chiefly about
the spawning seasou and are impelled by the reproductive instinct.
'l'here are also more or less regular movements at other times, but
these are not well understood.
The whitefish rarely takes the hook. Its small mouth necessitate,
the ingestion of minute food, and examination of the stomach contentH
has shown that it subsists chiefly on crustaceans, mollusks, and insect
larvm.
Dr. S. A. Forbes, of Illinois University, has made a careful study of
the first food of the common whitefish in Lake Michigan, aucl ha
reached the following conclusion:
We are compelled to conclude that the earliest food of the whitoJish consist
almost wholly of the smallest species of Entomostraca occurring in tho ltLk ,
since the other elements in their alimentary canals were evidently either tak('ll
accidentally, or else appeared in such trivial qna,ntity as to contribute nothin<T f
importance to their support. In fact, two species of Copepoda, Cyclops thomasi an
Diaptomus sicilis, are certainly very much more important to the maintenance of th
whitefish in this earliest stage of independent life than all the other organisms in
the lake combined. As the fishes increase in size, v igor, and activity they clonlJtless
enlarge their regimen by capturing larger species of Entornostraca, especially Daphnia
and Limniaclanus. (Bull. Ill. State Lab. Nat. Hi::;t. , vol. 1, No. 6, p. 108, 1 3.)

The common whitefish is generally regarded as oue of the b 'f4t f cl.fishes of North America. In the regions in which it is takeu it i
usually held in higher esteem than any other fish. Being a , of fiHh
it spoils rapidly, and in the condition in which it usually r ach tlt
consumer its edible qualities have greatly deteriorated.
7. Coregonus nelsonii Beau.
HUMPBACK WHI'l'EFISI-l.

Coregonus nelsonii Bean, Proc. U. S. Nat. Mus.1884, 48, Nulato, Alaska.

(Typ ,

J.

~

•

29903.)

Head, 5; depth, 4; maxillary, 4; D. 12; A. 12. Scales, 10-8810 counting to middle line of belly). Gillrakers about 26 in 1 um r,
the longest about 2 in eye. Body heavy forward; back greatly ar ·h ~
and compressed. Head smalJ, snout rather pointed. Mouth , mall, th
maxillary reaching front of eye . . Distance from snout to uape <
ut
2¼ in distance from nape to origin of dorsal, the latter a little n ar 2r
posterior base of adipose fin than tip of snout. Base of dorsal fin,
in longest ray or 1½ in head.
This species is allied to 0. clupeiformis and 0. labradoricus, fr
it may be distinguished by the greatly arched and compres e b
It was described by Dr. Bean in 1884 from specimens coll . f 1
Mr. E.W. Nelson, at Nulato, Alaska; ~r. Townse11cl repor~:·.: r
1
the Kuwuk River. It is known only from Alaska, from Bu
northward.
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Of this species Dr. Bean says:
This w hi teii.sh has long been known from Alaska, but it has been confounded with
a Siberian species, C. syrok, from which it is really very different. The Rusi·
name is lcombati; the Tinneh tribes of the Yukon call it kololcuh. Dr. Dall si1eak of
it as a common species. He says it is rather bony, anc}.. inferior in flavor, and that i
is generally used for dog feed except in times of scarcity.

8. Coregonus labradoricus Richardson.
LABRADOR WHITEFISH; MUSQUAW RIVER WHITEFISH; SAULT WHITEFISHj
ING i

LAKE CHAMPLAIN;

SHAD OR SHADWAITERi

ATTIHA WMEG i POISSON POINTU.

WHITEFISllj

WmT-

GIZZARD-FI Hj
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maxillary scarcely reaches the eye, and is contained 3¾ times in the
head; the scales are unusually large, there being but 68 in the course
of the lateral line; and the body is. very deep, the form being much
like that of the common whitefish. No.120, from Lake Memphremagog,
has the usual more elongate form of the. species, the maxillary is
shorter and the scales are much smaller, there being 87 in the course
of the lateral line. The examples from Lake Champlain are deeper and
paler than those from Lake Memphremagog.
These variations in proportions are exhibited in the following table:
Table of comparative measurements of speci1nens of Labrado1· whitefish ( 0. labradoric·u11).

No.

Locality.

~bl)
A

a:,

H

Lake of the Woods ....
..... do .. ..............
Lake Champlain ......
. .. . . do ........ .. ......
Lake Meml,brem~og.
Basswood ake, inn
382 Ely,Minn .......•....

63
65
!i7
68
120
279

i,:.,

..,;
~

bl)

·a:;
~

Ins. Lbs.
21
2½
20
15
1¼
20
2¼
18 ----18½
15½ ····-

a5

i-.

rd

ci!
a:,

~P<

~

A

-

5
5¼
4¾
5+
4]

4¾

4½

a:,

-

3

p

a5

h
~

~,

-

A

-

5+ 5
5
4l
5
5
3¾
4- 5+ 4½
5
3½ 5
31 5½ 4¾

3¼

3½

-

~

3i!
3¾
4
3¾
4+
4
4

~

't:l
i::l

~

0

w.

Gillrakers.

~

:\!

5

~

0

·-

2g
2¾

·-----2l
2!

2¾

~

~

<IS

;:;;i

r

A

12
12
11
12
10
11
12

>=I

-

-11

11
11
11
11
10

11
13

Scales.
Number.

10-68-9 10+ 15; 10+15
10-80-9 9+ 16;
10- 72-9 9+17; 9+ 17
10- 71-8 9+16; 9+16
10-87-8 9+16; 9+16
9- 80-8
10-84-8 ...................

In
eye

2+
l?;
2+
2+

2

--------------- ......
----

Distribution and abundance.-This species was originally described
from the Musquaw River, Labrador, in 1836. In 1851 it was redescribed as new by Prescott, under the name of Ooregonus neohantoniensis,
from Lake Winnipiseogee, New Hampshire. The specimen described iu
1848 from the Saskatchewan River as Ooregonus angusticeps by Cuvier
& Valenciennes is probably identical with the Musquaw River species.
It is now known from the Lake of the Woods eastward through the Great
Lakes, the Adirondacks, the lakes of Vermont, New Hampshire, and
Maine, and northeast through New Brunswick into Labrador. It doubtless inhabits most of the eastern Canadian lakes. We have examined
specimens from the following places: Lake of the Woods; Lake Superior; Basswood Lake and Ely, Minn.; Hudson Bay; Ecorse, Mich.; Gross
Water and Mississquoi bays, Lake Champlain; Cooperstown, N. Y.;
L ake Memphremagog; Lake Winnipiseogee; Moosehead Lake and
Grand Lake Stream, Me.; Fredericton and St. Johns River, New
Brunswick; Labrador.
This species does not appear to be common in any of the Great
Lakes; indeed, we have no authentic record of its ever having been
taken in Lake Ontario or Lake Erie, while the few definite records for
Lake Huron and Lake Michigan would indicate that it is a rare fish in
those two lakes. Lake Superior seems to be the only one of the Great
Lakes in which it is at all common. This is no doubt due to the fact
that the waters of Lake Superior are colder than those of the other
Great Lakes, thus approaching in that regard the character of the
rnore northern lakes of Canada, where this whitefish appears to reach
its greatest abundance and largest size.
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.A.s early as 1852, Mr. M. H. Perley gave the following very interesting account 1 of this species:
This fish, th e celebrated attihawmeg of the great northern lakes, so frequently
described. by Arctic voyagers as the most delicious of all purely fresh-w ater ti.she ,
is found in considerable numbers in Lake Temiscouata, where many are taken every
autumn by the French Canadians, who come over from the St. Lawrence to fish for
them, and call them poisson pointii. The English lumbermen call them "gizzard
fish.n They are taken occasionally along the Madawaska River, and the writer has
caught them with rod and line below the falls of that river, at its confluence with
the St. John, in the early part of summer. At these falls the inhabitants takeabout
40 lrnrrels every autumn, which are cured in pickle for winter use. The whitefi h
abounds in all the Eagle lakes, at the head of Fish River, a tributary of the upper
St.John, and in the St. :Francis lakes, at the stream's head. In these lakes it is caught
abundantly every autumn, by torchlight, with dip nets. It has not been obser,ed
in any of the lakes or rivers which discharge into the Gulf of St. Lawrence, nor yet
in any of the waters of Nova Scotia.
Some years since this :fish was abundant in the Grand Lake, where the writer in
the month of May, saw great numbers taken out of gill nets set for gaspereau, and
thrown away by the :fishermen as worthless. At the same time the writer caught a
number of them with rod and line in one of those small pieces of water connected
with the Grand Lake, usually called "keyholes." It is occasionally taken in the
Saint John throughout its whole extent. In the harbor of Safot John, in spring, it
has been often caught in the seines and weirs with the gaspereau and saltecl with
that fish because its value was not known.
It is probable that the similar fish found in the lower part of the Saint John have
strayed from the great lakes at the sources of its upper tributaries and have been
swept over the Grand Falls by some extraordinary flood. Once over those falls there
is no possibility of return. The whitefish seen by the writer have seldom exceede
l t pounds in weight, but they are taken in Lake Temiscouata of the weight of 3
pounds and even more. It is an inhabitant of all the interior lakes of America, from
Lake Erie to the Arctic Sea. Several Indian tribes mainly subsist upon it, and i
forms the principal food at many of the fur posts for eight or nine months of the year,
the supply of other articles of diet being scanty and casual. Its usual weight in the
northern r egions is from 2 to 3 pounds, but it has been taken in tho clear, deep, an
cold waters of Lake Huron of the weight of 13 pounds. The largest een in th
vicinity of Hudson Bay weighed between 4 and 5 pounds, and measured 20 inch
in length and 4 in depth. One of 7 pounds' weight, caught in Lake Huron, wa :. inches long. Very recently the writer had an opportunity of seeing some frespecimens of the whitefi h of Lake Erie, 2 and was satisfied of their identity with th
"gizzard-fish" of the Saint John and Lake Temiscouata.
During the summer the whitefish is not seen in Lake Temiscouata, and it i · th
uppo eel to r tire to the depths of that unusnally deep and cold lake. In Octo r
it draws near the shores, and a cends the Tuladi River for the purpo e of spawnin~.
It ascend the river during the night, and, having depo ited it spawn return
quickly a 110 siblo to the lake. It i wh n thi fi h draws near th e bore, prior
pawnin 11, that the fi ·hery i carri •d on, chi fly at a little ba , in Lak T mi ·coua

pr

bly
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into which the Tuladi discharges its waters. At the same time the great gray trout
(Salrno .ferox) 1 follows the whitefish to the shore and preys npon it. W hil e the nets
are set for whitefish, the fishers, with torch and spear, attack auJ. capturn the Salmo
Jerox, frequently of large size; and hence this latter fish has acquired the n ame of
tuladi, from the river to which it is attra,cted by its favorite prey.
The whitefish feeds largely on fresh -water shellfish; its stomach, in consequence,
acquires an extraordin ary thickness an<l. resembles the gizzard of a fowl, hence its
popular name of "gizzard-fish." The stomach, when cleaned and boiled, is a favorite
morsel with the Canadian voyageu1·s.

9. Argyrosomus osmeriformis (H . M. Smith).
SMELT OF THE

N.11:w

YoRlc LAKES.

Curevunw; osrneri.foriwis Hugh M. Smith, Bull. U. S. Fish Comm., XIV, 1894, pl. 1, 2,

Seneca Lake and Skaneateles Lake, New York.

(Types, Nos. 32162 a11d 32165.)

Head, 4; depth, 5 to 6; eye, 4. D. 9; A. 13; scales, 9-83-10. Body
elongate, slender, back not elevated. Head rather large, its width
equal to half its length. Length of top of head 2¼ in distance from
occiput to dorsal; greatest depth considerably less than length of head.
Eye large, equal to snout. Gillrakers very long and slender, as long
. as eye, 20 + 35. Dorsal fin rather high, its height equal to four-fifths
depth of body and 1½ times length of base of fin; its origin nearer
base of caudal than snout; its free margin nearly vertical, straight.
Longest anal ray, four -fifths length of base of :fi.u. Ventral lon g, equal
to height of dorsal, its length equal to three-fourth s of distance from
ventral origin to vent; ventral origin midway between base of caudal a.nd
pupil. Adipose dorsal long and slender, of same width throughout, its
width one-third its length. Mouth large, lower j aw projecting; snout
straight; maxillary contained 3 times in length of head; its posterior
edge extending to line drawn vertically through auterior margin of
pupil; mandible one-half length of head, its angle under pupil. Teeth
present on the tongue. Color above, gray ish silvery; sides, bright silvery;
below, white; tips of dorsal and caudal, dark. Length, 10 inches.
This fish has been recorded from Seneca and Skaneateles lakes, New
York, where it is known as smelt. It doubtless inhabits most of the
deep-water lakes of the northern part of the State. Nothing is kuown
of its habits, and its small size renders it of little value as food.
10. Argyrosomus artedi (Le Sueur).
I!E RR'NG; LAKE

HERRING; CISCO; MICIIIGAN

HERRING;

GuA YBACK HERRING; GREENBACK HERRING;

BLUEBACK JIERlUNG;
S1101rn HERRING.

Coregonus artedi Le Sueur, J ourn. Ac. Nat. Sci. Phila., r, 1818, 231, Lake Erie; Niagara
River.
Salmo (Coregonus) harengus, Richardson, Fauna Bor.-Amer., III, 210, 1836, Lake Huron .

.Description.-Head, 4 to 5; depth, 4 to 4i-; eye, 4 to 5; snout, 4 to 5.
Dor al 9 to 11, usually 10; anal 10 to 13, usually 11 or 12. Maxillary,
3 to 3} in head; mandible, 2 to 2½, usually over 2. Scales, 8 to 10-62 to
1
The fish referred to is the lake trout7 Cristivorner namaycush,
F. R, 94-20
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87-7 or 8, the most frequent number being 9-81-8. Vertebrre, 57. Gillrakers varying from 45 to 58 (15 to 19+30 to 38), long and slender ,
about 1¼ in eye.
Body long, slender, and somewhat compressed; dorsal and vent r al
outlines but little arched; head pointed; mouth large, jaws subequal
or lower jaw somewhat projecting; maxillary long, usually reaching
to vertical of pupil, its width 2½ times in its length; supplemental
maxillary bone broad, about half length of maxillary; mandible long,
but not often reaching vertical of posterior border of orbit; middle of
upper jaw on level with lower edge of orbit. Caudal peduncle slender,
not much compressed, its least depth equal to distance from tip of
snout to middle of eye. Distance from tip of snout to occiput 2½ times
in distance from occiput to origin of dorsal fin, which is somewhat
nearer snout than base of caudal fin . Dorsal :fin small, length of base
about 2t in head, longest ray 1¾ in bead; base of anal :fin about equal
to that of dorsal, its longest ray about 2½ in bead; pect-0ral 1} in b ea d.
Color in life: Back du11 bluish-green, this color extend ing down t he
sides nearly to the lateral line; lower part of sides silvery, under parts
white or silvery; dorsal fin usually blackish or bluish-black on distal
third, sometimes plain, membrane often punctate with dark; caud al
bluish-black at tip; anal and ventrals pure white; pectorals wbite,edged
with dark above. Sometimes the anal has a few black specks at b a e
and on anterior part. The snout is also often more or less dark.
It will be noticed from the numerous comparative measurement and
actual counts of fin rays, scales, and gillrakers, as ex!Jibjted in the
accompanying table, that the amount of variation among individual
of this species is a,s tonishingly great. The greatest range of varjation
is found in the scales. While the number in the transverse seri i
pretty constant, the variation being only through 4 (i.e., from 1.3 to 1 ""',.
there is no such constancy in the number in the longitudinal erie .
Omitting from consideration iu this connection all spedmens in w bic
mutilation of any kind renders the accurate countin g of the cale uncertain, we find an extreme variation of 31 in the number of seal in
the lateral line. The minimum number found by u i 62 in pe iine
No. 56, frorn Lake Ontario. The maximum numb r i 92 in 1 im
o.142, from Lake Erie. These are the extreme variation in the cal -.
and are exceptional. The number does not u ually run lower than -4
nor higller than 3.
Tb vari tion in the gillraker i v ry great. Th lea t numb r £ u
wa 43 and the greate t 5 . The average for 101 e:xampl
un
luding mutila don , wa 47. The I nrr h of the longe t o-illrak
v. ri · m wb, t fr m t 1~ tim
iu the diam t r of th e
" r.
~ r
-·, mpl
bein · , bout 1 . Th gilJrak r
h '· Y r
l nd r an
r g m r in num
· pt nigripinn · and tullib .
(T
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Table of comparative meas1wements of specimens of la.lee hel't·ing ( Argyroso1ni£s artedi).

r,.;
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Lakes where Sex
contaken .
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~
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A

&

~bO

,-d

~

<l)

~A

/:q

A

.Q)

<l)

H

In _ Oz.
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-

~

~0

::3
·;:;

P'i

w

~

h

<l)
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~

A

-

~
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Gillrakers.

:;l
'O
A

~...

...:
c;j

~

0

A

A

-ct1

~

-

-

10
54
55
56
U9
70
80
83
85
90

Ontario . - -. . _.. _____ . 14½ 12
. _.. . do . .. - -. · ---·-- .... ___ .... .
..... clo .• ____ ···- --- --· __ __ . __•.
..... do .. ____ ·-·---· ____ ____ ....
Michigan . . 'j? ripe.. 12¾ 10. . .. . do.- · - -. ... do. - - . 131 12.. _.. do ... - .... _do. _.. 13/t 11+
. - · .. do. --- -. ... do. - - . 131 12..... do._ ___ _ 'j? . ••• __ • 14.¼ 13+
Ruron ...... 'i? --- --- - 11½

2}
2;l
2
22}
2¼
2¼
2}
2+
2¼
2¼
2/j

94
125
126
127
128

._ ... do .- ....
Erie .. . . . __.
. -... do. __ ._.
. - .. . do. ____ .
- ... . do ..... .

2ti ---·

10
10
11
. __ .
10
10
10
11
10
10
10
9
2t 10

ii ::JL:::: L:::::
tr
o----- -· _·____ ··-·

129
133
134
140

'j? spent. 13i 120 spent. 13Jt 13
'j? spent_ 13¼ 11+
0 partly 14-/; H
spent.
... . . do _____ _ 'j? spent . 14¼ 13- 5 4
Hmon ..... · -------- · ---·- ---· 4t 4
Erie---- ---· _______ __ _____ _ .• . . 4¼ 3i1
..... do . . ----- ---·-·--- ---·----· 41t

2k
2.~

4-l

3
3~
3}
3

2¼

11
11
10
11

2
2+
2g
2+

10
11
11
-·-·

Number.

Iu

eye.

12 9-75-7 ''14+20; 17 +30 1½
Dressed fish. ___ _
11 8-71-8
12 0- 78-8 ___ .. do - ------ ... --·
11 0-62- 7
16 j-31; 15+30* 1
10 10-88-8
17 +30; 16-,-30 ·--·
11 9- 82-8
11 9-82-8
19+89; 18 +38 Jl
12 9-81-8
16+32; 1Ci+32 1t
11 0-87-8
17+84; 17 +34 ]k
15 +33 ;1Ci j-33 1}
12 8-82-8
12 0-83-8 *14+32; 18+33 l}
J 2 8-79-8
17+33; 17+32 l}
11 9- 7Ci- 8
17 +30; 16 + 29 lif
---- ----- --. 17+34-; 17+32 11
12 9-81-8
16+30; 15+80
13 9-72-7
17+ 30; 12-t-30*. -- .
16+31; 13+3J* l,}
10
10 9-81-8
rn+20; rn+3o 1¼
17+33;
*16+30 ;
16+32;
*ll+rJO;

16 +31
15+30
16+32
10 -!-lu*

1}
1
1
·---

·-- .. do------------- -- ·· -··· .... - - -· ... ·-··-- - ··--· ...... . . --- ·---·---· 16 +30;
---·-dO- ---·- ______ ___ _ -- --· ---· ·--· ___ 5
31} 2+ ·--· ---· __ ···--· 17+32;
---- .dO------ ------ -- -· ... . . __ __ --- · · -- 4½ ·-·· 3J 2¼ ·-· · ---· --- ·-- -· 15+31;
·- -·-dO------ ------ ---· _________ ---· ___ 4¼ ---· 3½ 2¼ .... --- · ---·---- 18+32;
--- --dO------ ---------· ---·· ·-- · -- - · __ _ 4-!- -- - - 3½ 2+---· ---· -------· l'i-!-30;
.. .. . dO------ ---------· -···· ---· ·--· ___ 4?13~ 2-!- ---- --- · ------- - 17 +30;

16 +28*
17+31
17+31
16+32
17+80
16+81

__ __
lk
1}
1
lt,
li

5
5
4i

4i
5
5
5

2¼

Scal es .

11
11
11
11

9-74-7
9-70-8
8-.76- 7
9-74 -8

m:::JL::: ::::::::::::::: :::: _;~.t _;r _~_.? .~t-~~- -~~. -~~~~r i~imi !~~ i*
:JL; :: : :.: : •:• ••: ;: ·r~ \i ~f )~) :: :; :;; !iifi!!lilt ll
\\\
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150
151
152
153
]54

1

mJr::::::::::•• ::• • •• •
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16,1
166
)67
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-----do-----·----do. _____
---- -dO-----·
· --- -do __ ____
---- -dO------

r• • tt -~•••• ••••••

______ _______________ ________ _____ ---· __ __ ·--·
---------· ..... ____ ... . _______________________
-·-------- _______________ _ ___________ _ ________
---------· ___ ____________ __ __ __ ___ ---· ·--· ____
______ ____ ----· ________ -·-. --· ·--- ________ ·---

1

n1m 111~: 1

- -- · -------· 10+:io; 11+:rn
---·-------- 14- + 28; 14+29
---- ---- ---- *15-!-30; 15+iH
---· - -··---- ]6-j-28; 16 +28
·--· ---·---· 17+32; 17 -t-32

i~~ :::J~:::::: :::::::::: ::::: :::: :::: ::: -~-· :::: -~-- .~. :::: :::: ::::::::

171 __ ___ do ______ ------·--· ____ _ ___________ ·--·---· ________ ---·--- ·-- ----- ·
172 ____ _do. _____ ·-----·-- ·- - -·---·· ____ ... ·--·---··--·--·· ____ ---·-------·

*1tW;
i~+~!* -~~18+80; 17 +30 ___ _
16+28; 16+26* ---·

m:::::~~:::::: :::::::::: ::::: :::: :::: ::: -~~. :::: -~~..~~ :::: :::: :::::::: *itt:i: i~t~~* -~~m:::JL:::: :::::::::: ::::: :::: :::: ::: -~~. :::: .;t .;t :::: :::: :::::::: H1m i;1~1* Jt
178 ·---.dO - ---- - ______ ____ · --· - --- · ---· ·-· --- · ••. . ---· ____ ·--- ---· . •••..•.

16+28; 17+28

mHF! +? /\ +; r ~ j \/EH tmi!!!!lf !i
184 ·-- .. do ______ ------·--· _____ --·· 4¼ 4+
185 . - _. -dO. _•• __ . _.• ___ . _. _. __ . ___ . 4i) 5¼
280 Superior _... _____ . _. _ 15 ___ . 4i/ 4¼

~~~
303
314
315
316
317
818

:::::i~:::::: :::::::::: ::::: ::::
. --·-d<?---··Ontario . . -_.
..... dO.-·--·--·-clo. _____
·--·-dO- ----·
.- ... do. _____

-- -- ----··

o -------

o ------'i?--·- --o --··---

o. ------

7¼
10½
12}
12½
10½
11½

~

4-½
4¾
5¼

~·- t

4½ 4½
4i/ 4
4;! 3i/

4¾ 4l
4½ 4¼
4i} ai

3i!
4¼
4¾
4½
4¼
4¼

5
4¾
4½

3~
3
3fl·

~il :
4+ 2~
4i! 3½
4½ 3½
4½ 3~
4¾ 3¼
4¼ 31

2+ 10
2+ 10
2¼
9

~
2

2¼

2-f

2rr
2¼

2½

12
10
11

8-72-7
8-80-7
9-85-8

17+3!; 17+31
15+28; 15-j-29
*13+27; 16+28

1+
1
1

i~ rn :::::::: ::::::::-::::::::
::::
17+29 16+32 1¼

10 11 3-76-7
11 11 8-75-7
11 11 8-80-7
12 12 8-79-7
11 12 8-76-7
11 12 8-70-7

* Gill mutilated; number uncertain.

16+31
16-j-30
18+32
17+33
17+32

16+31 1¼
16+30 1f
18+33 1
17+30 1¼
17+31 I¼
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.A. bundance, distribution, etc.-In all the Great Lakes the lake herring
or cisco, is more abundant than any other whitefish. It is taken in
enormous quantities each year, and in most of the lakes is the object
of a special fishery. Considering the entire basin, the quantityoflake
herring mken is greater than that of all other whitefishes combined.
but in value of catch and in food value it does not equal the common
whitefish.
We have critically examined specimens from lakes Ontario, Erie
Hurou, Superior, and Michigan. We have also examined all the, pecimens of this species now iu the National Museum, which represent the
following localities: Lake Champlain (Professor Baird); :Missi quoi
Bay, Lake Champlain (R. W. Mariel); Lake Champlain, Vergenne , 1'"t.
(M. E. Hall); Labrador (L. M. Turner); Nelson River, Hudson Bay (Dr.
Robert Bell); Hudson Bay (Walter Haydon); Lake Ontario (W. H.
Thompson); lakes Erie, Huron, and Michigan; Moose Factory, BritLh
America (0. Drexler). The specimens from Labrador and Hudson Bay
region may represent a slight variety worthy of recognition.
Mr. John W. Titcomb says this species is quite common in several of
the small lakes of Vermont, particularly Bomoseen Lake in Rutland
County. In October and November, they appear in large school clo
to the rocky shores of the lake for the purpose of spawning.
This species is abundant iu Lake Ontario; its most irnportan
spawning-grounds are in the east end of the lake, in Chaumont Bay
Three-mile Bay, and about Grenadier, Stony, and Fox islands. Farther
west spawning-grounds are found along the shores and bay, 1~0
especiaIJy in Great Sodus Bay. On the Canadian side import u
grounds seem to be in the Bay of Quinte. Tlle spawning-bed
usually in shallow water on Lard bottom, though mud bottom i
quently u ed. In the American portions of Lake Ontario the spaw
fake, place almost entirely in the month of November. The ci · Lake Ontario run from less than a pound to 1-½ pounds, though it j~
they are ometimes taken weighing 2i or even 4 pound .
In Lake Erie this species exi::;ts in greater abundance than el ewh
Its svawnino· ReasoH and hn,bjts arc not known to differ mat ri.
from tho ' of tlle Lake Ontario fi h.
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in color, sex, age, or time of run. Usually the :fishermen claim that the
gray backs run in the spring and that tbe spring or early summer is their
spawning time. The greenbacks and bluebaeks run in the late fall and
they are a better fish than the graybacks. It is not unlikely that all
the :fish found spawning in early summer are bloaters (A. prognathus).
In lakes Erie, St. Clair, Huron, and Superior the fish is generally known
as herring and lake herring, which are the names in use in Canada. In
Lake Michigan the names herring, Michigan herring, blueback herring,
.and shore herring are in use. The name herring is in J)laces shared by
another species (A . hoyi). A trade name for large herring in Lake Erie
is ciscoette or siscowet.
10a. Argyrosomus artedi sisco Jordan.
Srsco

OF LAKE TIPPECANOE.

Argyrosornus sisco Jordan, Amer. Nat., rx, 1875, 136, Lake Tippecanoe, W,-~rsaw, Ind.

Head, 3-,i to 4f; depth, 4 to 5; eye, 4 to 5; snout, about 5; maxillary,
3¾; mandible, 2½, Scales, 9-74 to 89-8. Gillrakers, 15+28 to 31 (43
to 46), long and slender, 1 to lt in eye. This species is not essentially
different in form from that of the lake herring, but is smaller and much
superior as food . It reaches a length of about 14 inches. It is known
only from Geneva, La Belle, and Oconomowoc lakes in Wisconsin, and
Tippecanoe, Crooked, Shriner, and Cedar lakes in northeastern Indiana.
It lives in deep water except in December, when it comes into shallow
water and ascends brooks to spawn. According to Professor Kirsch
it spawns from about the 25th of November to the 25th of December
in Shriner Lake and the other Indiana lakes.
The following table gives detailed measurements of four specimens
from Crooked Lake, Whitley County, Indiana, which were obtained by
Prof. P. H. Kirsch, the Indiana State :fish commissioner.
Table of cornparative measurements of specimens of sisco of Lalce Tippecanoe (Argyrosornus artedi sis co).

~

<I)

A

~

136 Cr ooked Lake, Indiana .... 4½
137 . . . .. do ... . ........ . ... . .... 4"6
138 . . ... do . . .......... . ....... . 4ii
139 ..... do ........... .. ... ... . . 3¾

5
.4+

'g
Q)

0.

4½

4-

~. a

-

4¼

4
5+
5-

~d!

p

0

::I

-

U)

~

-

Gillrakers.

ci

]

...;

~

No.

Locality.

';;l

§
~

-

o2
rJ]

H
0

A

-

6
3½ 2¼ 10
5
31, 2¼ 10
4½ 3ii 2¼ 10
5+ 3J 2¼ JO

~

Scales .
Number.

A

~

I In
/ eye.

--11
11
11
11

9-85- 8
9-80-8
9- 74-8
9- 77- 8

15+31
]5 + 29
15+29
15 +29

15+ 30
14+28
15 + :.io
15 + 30

1+

1}

lg

1
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11. Argyrosomus hoyi Gill.
MOON-EYE; MOON-EYE

Crsco; Crsco;

KIEYE; CHUB.

Argyrosornus hoyi (Gill MS.) Jordan, American Naturalist, 1x, March, 1875, 135, Lake
Michigan, near Racine, Wis.

Description.-Head, 4½; depth, 4~; eye, 4¼ to 4j; snout, 3f to 3¾:
maxillary, 2¾ to 3 in head, reaching to vertical of middle of pupil.
D. 10; A. 11 or 12; scales, 8 or 9-73 to 80-7. Gillrakers, 14+23 or
2G, slender, about 2 in eye. V ertebrm, 5G; branchiostegals, 8 or 9.
Body rather elongate, compressed 1 the back somewhat elevated.
)Iouth rather large, subterminal, the lower jaw shorter than upper.
even when the mouth is open; tip of muzzle rather bluntly truncate
somewhat as iu a true Coregoniis; mandible nearly reaching posterior
edge of eye, 2½ in head. Head rather long, slender, and point
Supraorbital and preorbital Jong and narrow. Distance from tip ~
snout to occiput, 2¼ to 2-g in distance from occiput to origin of dor
fin; fins low; free margin of dorsal very oblique, the length of the
anterior rays 1¾ in head, that of the last ray less than half length of
the first; longest anal ray, 2¾ in head and more than twice as long a.::
the last ray. Pseudobranchim very large; tongue with traces of teetlt.
Color light iridescent blue on back, scales with a few fine dark
punctulations reaching about two scales below lateral line; side an
under parts rich silvery, brighter than in any other of our Ooregon iJ ·
much as in Hiodon and Albulci; top of head light olivaceous; cheek
silvery; dorsal, caudal, and pectorals with some dark on tlleir margin-:
anal aud ventrals white, with some dark dustings; the male, perhapa little ricller, more iridescent blue on back, and with the scale a littl
thicker and less closely imbricate<l. Length, 13 inches. Deep wate
of Lake Michigan; the smallest and handsomest of our Ooregonincc.
The only specimens known until recently were the two sent to D ·
GiJl and the one to Dr. Jordan by Dr. Hoy; btft during recent irr, ·
gations by the Fj, h Commission this species wa found to be one
the principal fi, hes caught in the gill net in the western part of L k
l\Ij ·higa11. It is a trne A rgyrosom'll,, though approaching Coregon c .
Table of comparative measurements of Hoy's whitefish (..Jrgyrosomus ltoyi ).
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.Among the collections recently made there are 8 specimens of Argyrosomus (5 from Lake Michigan and 3 from Lake Superior) which we
refer to .A. hoyi for the present, though they differ from typical hoyi
in some respects. The most important of these is the number of gillrakers. In the numerous specimens of hoyi examined the average
number of gillrakers was found to be 39, while the average for the 8
specimens here considered is but 31½, If we consider only these averages the difference is great, but the range of variation in each is so
great as to render this contrast less striking. .An examination of the
table under hoyi shows the range to be from 37 to 42, and "the following
table shows the range in these 8 specimens to be from 29 to 34. The
difference of 3, however, between the minimum for hoyi and the maximum for these peculiar specimens is important, and would, under ordinary circumstances, lead us to regard these 8 specimens as belonging
to another and apparently undescribed species.
These specimens also resemble .A. prognathus in general appearance,
and a comparison with that species is equally interesting. The chief
differences from A . prognathus, which can be represented numerically,
are the fewer gillrakers, the. longer mandible, and shorter maxillary.
The average number of gillrakers in .A. prognathus is, as shown by our
material, about 39. These averages are su:Cticiently wide apart to j LlS ·
tify separating the two forms specifically; and we would not hesitate
to <lo so were it not for the fact that the recognized extremes of variation in this particular in .A. prognathus arc very great, the minimum
number recognized by us in that species being as low as 32 (in specimens Nos. 23 and 25). But the other characters shown by these two
specimens are not appreciably different from typical prognathus. They
have the projecting lower jaw, the long mandible and maxillary, and
the general form of muzzle of that species.
In the 8 specimens under consideration, not only are the gillrakers
very few, but the mandible and maxillary are rather shorter, and tlie
general form of the snout is different. The lower jaw projectR but
slightly or not at all, and the maxillary is narrower. Nos. 108 to 112
were obtained in deep water off Sheboygan, Wis., with Hoy's whitefiRh,
from which they were not distinguished by the fishermen, all being
known to them as "kieye" or "chub." While the. e fish were confounded with .A. hoyi by the fishermen~ they appear more different from
that species than they do from A. prognathus, tlie gillrakers in .fl. ltoyi
beillg even more numerous than in prognathus. Externally they very
closely resemble hoyi, while in number of gillrakers they seem more
closely related to the longjaw. If further investiga,tion should show
these differences to be as great and valuable as they now appear, these
specimens should be regarded as a distinct species. For the present,
however, we suspend jndgmeut and await additional evidence.
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The following table shows the comparative measurements of these 8
specimens:
~

No.

Lake where
taken.

When Sex and ~
taken. condition. bl)
A

Q;,

H
108
100
110
111
112
282
283
284

Michigan .. _ Nov.18
.... . do ...•..
..•.. do .•....
..... do ______
..... do ______
Superior_._.
..... do·-·--..... do ......

Nov.18
Nov.18
Nov.18
Nov.18
July 28
July 28
July 29

~

;j
b1)

"al

f:;

'dct: ~ ai
P< ...,
Q;,
a)
A ~

iJ::l

-

In. Oz.

partly 13½14
spent.
13! 14+
13¼ 13~
~ spent. 13 11+
d' spent. 12¼ 9+

rJ

10½

11
11

4g 4

~
:;j
0

A

[/1

-

Gillraker .

ai

E :a~

~
§ 0.... c,:A
~ ~ A ~

,_;

]

-

-

Scales.

2
2+
2+
2'
2¼
2¼
2Jr

I

In
eye.

- -

41 4½ 3+ 2- 10 13

4 3¾ 5 4½3¼
4¼ 4½ 4¾ 4½3
4¼ 4½ 5 4½3
4g 4g 4g 4½ 3¼
4¼ 4 4¼ 4¼ 3
4¼ 4¼ 4¾ 4¼3
4¼1 4~ 4¼ 4¼3

Number.

10 11
11

10
9
10
11
10

)2

11

10
11

9-81-8 11+21; 11+19
9--87-8 11+18;
9-77--8 )2+21;
9-86-8 10+20;
8-85-7 10+19 ;
8-74-7 13+21;
8-75-71 11+22;
8-74-7 11+22;

li

10+19 l!
11-,-21 H
10+20 H
10 +J9 H
12+21 l¼
12+21 1
13 +21j 1½

Spawning habits and food value.-Very little is known about the
spawning habits of Hoy's whitefish. All the Lake Michigan specimen ~
examined by us were taken between the 5th and. 20th of November, and
they were all ripe or nearly so, or partially spent. The spawnin g time
is therefore evidently late in the fall, and probably in deeper water than
is resorted to by the herring and other species. The probability that
the long-jaw spawns much earlier is an interesting and important fact,
and is additional evidence of the distinctness of these species.
In the original references· to this fish in the writings of l\Iilner and
Hoy, it is stated that it has no food value, on account of its small ize.
but that it constitutes a, prominent part of the food of the salmon trout.
From the time of its discovery, in 1871, to a comparatively recent d:c te.
t.bis :fish attracted no attention and was not known to pos e s ecouomi
value. The extension of the operations of the gill-net .fishermen of Lake
Michjgan into the deepest parts of the lake brought the :fish into n tice
anrl for fully six years or longer it bas had a gradually increa ing
importance. The relative scarcity of the common whitefi h in th
fl llerjes of the western , i<le of the lake Im, resulted in the utiliza i
of Hoy's white.fi h, notwithstand.iug it , mall ize.
12. Argyrosomus pusillus (B an).
, :\fALL \VnITJ~FISu; LRAsT

Corego1111s 1msill1u1
('l'ype, ... -o.

n

an, Pro . U. , '. Nat.

6'.)

\Vu ITEFIHH.

fus. 1

, 5-6 lCnwnk Riv r, .Al. , ·
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of dorsal midway between snout and middle of adipose fill. Cauda,
large, well forked; anal small; ventrals inserted under middle of dorsal, .
very long·, five-sixths length of head and equal to pectorals. Steel-blue
above, with many dark points; belly white; dorsal and caudal blackish;
pectorals and ventrals tipped with black.
This is one of the smallest of the American whitefishes, rarely reaching a foot in length or a half pound in weight. It has the reputation of
being more bony than any other whitefish. It is little utilized for food
in Alaska, but is used chiefly by native traveling 11arties and as food
for dogs. It extends over a very large portion of Alaska and is very
abundant. So far as our information goes, it is found in all parts of
Alaska except the southeastern portion. The types were obtained in
tl:.e Kuwuk River by the well-known collector, Charles H. Townsend.

13. Argyrosomus lucidus (Richardson).
GREAT BEAR LAKE HERRING.

Salnio (Co1·egonus) hicidiis Richardson, Fauna Boreali-Americana, nr, 207, 1836, Great

Bear Lake.

Head small, 5 to 5¼; depth, 4½ to 4t; eye, 5. D.11 or 12 developed
rays; A.11 or 12. Scales, 85 to 87, 11 or 12 in an oblique series downward and forward from front of dorsal to lateral line. Eye slightly
less than length of snout, 1½ times in interorbital width. Body slender,
elongate, the curve of back and belly about equal, tbe greatest depth
exceeding Jengtli of head. Tbe snout narrow, almost vertically truncate when mouth is closed, the lower jaw :fitting within the upper, but
the mouth not inferior. Distance from snout to nape 2¾to 3 in distance
between JJape and front of dorsal. The head is much smaller in one of
our specimens than in the other. Mouth oblique, with rather slender
maxillary, which extends to vertical midway between front and middle
of pupil, its length from tip to articulation equaling distance from end
of snout to front of pupil, and contained 3! to 3} in length of head.
Supplemental maxillary bone probably broader than in artedi, from
three-fifths to two-thirds greatest width of maxillary. Suborbital bone
large, its width 2½ to 2j in its length. Gillrakers very Jong and slender, the longest slightly more than two-thirds length of eye, 16 + 28
in number in each specimen. Front of dorsal slightly nearer tip of
snout than base of upper rudimentary dorsal rays. The fins are mutilated, so that their length can not be given. Adipose fin large, inserted
vertically above last anal rays, its height from tip to posterior end of
base equaling vertical diameter of eye. Color, silvery.
This description is based on 2 specimens recently obtained in Great
Bear Lake by Miss Elizabeth Taylor and donated by her to the museum
of Leland Stanford Junior Univer:sity. These specimens are each 16
inches long and are the only ones received by any museum since Richardson's time. These are described in detail by Dr. Gilbert in the
Bulletin of the U. S. Fish Commission for 1894.
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14. Argyrosomus laurettce (Bean).
LAURETTA WHITEFISH.

Coregonus laurettre Bean, Proc. U. S. Nat. Mus. 1881, 156, Point Barrow.
Nos. 27695 and 27915.)

(Tn>e-

Head, 5; depth, 4; eye, 4! to 5. D. 12; A. 11; V. 12; scales, 10-84
to 05-10, 84 to 87 in specimens examined by us. Body robust, the back
elevated; head small and slender, the small eye not longer than nout.
Distance from nape to front of snout 2½ times distance of nape from
dorsal. Maxillary about reaching middle of eye, 3½ in head, its supplemental bone half its length. Lower jaw very slightly longer than
upper; mandible, 2½ in head; lingual teeth present. Gillrakers long
and numerous, 10+25; ventral scale not half length of fin; pect oral~
short, not reaching half way to ventrals. Scales smaller than in A.
artedi, 16 cross series under base of dorsal. Alaska, from Ynkon
River northward to Point Barrow; generally common. AppareLtly
very close to A. lucidus, but differing in longer base of dorsal.
15. Argyrosomus prognathus (H. M. Smith).
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finely punctulated, central part unmarked, producing light longitudinal
stripes extending whole length of body; fins flesh color or pinkish in
life, the dorsal and caudal usually showing dusky edges; postorbital
area with a bright golden reflection. Iris golde11, pupil black.
The extreme variations in some of the characters of this species are
remarkable, their nature and importanee being apparent only upon
examination of a large series of specimens. We ha.ve counted the
scales and gillrakers and made comparative measurements of a great
many examples, and present in the appended table the figures obtained
from such a study of nearly one hundred specimen. . Figures obtained
from specimens examined in the field and not preserved are not included
in this table. A study of the table will show that the relative length
of head and depth of body are fairly constant; the same jg true of the
eye and snout, and the number of :fin rays; the maxillary and mandible
are a little more variable, while the variations in the scales and the
gil1rakers are unexpectedly great. Using the averages obtained from
the table and putting in parentheses the extremes of variation, this
species would be described as follows:
Head, 4¼ (3½ to 4¾); depth, 4:} (3½ to 5¼); eye, 4i\- (3½ to G); snout, 4½
(3~ to 5); maxillary, 3 (2¾ to 3~); mandible, 2 (1-} to 2i); dorsal, 10
(9to12); anal,11 (10 to 15); scales, 8 (7 to 9)-75 (65 to 86)-7 (G to 9);
gillrakers, 14 (10 to 17) + 25 (21 to 32).
Ttiblc of cornparativc 'measurements of specimens of longjaw whitefish (Argyrosoniu11 pl'O{Jnath1-is) .
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2
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2
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3
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2

H
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8 ..... 4¼ 4i 4
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~
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9-83-9
9- 71-8
9-79-8
9-75-8
!l-74-8
8-74-8
8-66-7
8-65- 8
9- 70- 7
9-75-7
9-74-7
8- 79- 7
8-75-8
8-66-8
8-70- 7
9-70- 7
9-75-7
8-75- 7
8-77-8
8-78-8
7- 73-8
9-78-8
8-79-7
9- 73-8
8-73-8
7-70-6
8-71-7
8-70-7
8-70-7
7-78-8
7- 74- 7
7- 70-7

-

--

---

Number.

*14+28
*14+24
*]2+31
*13 +30
*11+24
*12+26
*13+22
*14 + 26
*15+26
*14+29
*10 I 18
*14+28
'*10+17
14+26
15+27
14+27
] 4+ 23
*12+23
*13 + 23
12+2:{
14 !· 27
12+22
ll+21
11 j-- 22
12 +22
13+26
14+26
13+25
13+27
13+24
*9 f-30
12+ 22

In

eye.

15 +29 ·----H>+ 29 -----15+ 31 -----16+31 l½
14 + 25 11
]2 + 27* 1
10 + 21* l¼
14+ 27 1
16+30 l
17 +30 l½
12-t 22 2
n+26
10+17* lg
14+27 ------

------- --- --------

14+27
13+23
13+21
11+2a
13 + 23
14+27
12+23
11+21
11+22
12+21
13 +rn*
15+ 26
12+27
14+ 27
13+24
6+33*
13+23

···--]J
]~

1i
11
1~
l½
2

l½
I¼

If

1~

l½

It

1i

2-
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Table of compa1·ative 1neasur·ements of speci?nens of longjaw whitefish (Arggrosoniu s 11rognathus )-Continued.
Gillraker:-1.
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Sex ri,nd
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·
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only slight. It is most highly esteemed on Lake Ontario, where it often
brings the same price a the common species; elsewhere it yields the
.fisherman several cent. a ponud less than C. clupeiforrnis. Mr. Charles
H. Strowger, an experienced :fisherman and careful observer, resiuing
on the shores of Lake Ontario, gives the following estimate of the food
value of this .fish:
. When properly cared for ou b eing caught, this is a delicious fish. When saltecl it
keeps well, and does not lo e its freshness when cookecl. A great deal or prejudice
against the longj aw is entertained because of tl.te soft ancl datnaged con clition in w hi cl.t
the fish is usually sold to the consumers. It is a fish that ought to be iced as soon as
it is taken from tho water and l eft cold until u. ed, as it easily softens and 011 cooking
becomes too greasy for ordinary human palates to enjoy. When fresh cang-ht it is
eqnal, in my judgment, to any fish for d elicacy of :flavor. It is a splendid fish for
baldng when of full size , but small-sized :fish are always of loss value and should
not be caught.
·

Spawning.-Very little is certainly known regarding the spawuillg
habits of the longjaw. Examples taken by Mr. Charles H. Strowger
in Lake Ontario, May 17, 1892, bad immature spawn except iu one :fish,
in which the eggs were fully ripe. Specimens sent us from tbe same
lake iu April, by :rvir. John S. Wilson, contained very immature spawn;
while other specimens forwarded by Mr. George M. Schwartz of Rochester, on June 13, 1892, had fully matured spawn. Mr. Strowger's obserVfiitions lead him to believe that this species has a prolonged spawn~ng
period, extendi~g perhaps over the entire year. Specimeus examined
by us on Grenadier Island June 28, 1894, were ripe, and others examined at various times in JuD:e and July were nearly or wholly ripe.
From these facts it is certain that many of this species spawn in Lake
Outario in the summer. Some of the specimens obtained by Dr. Scovell in Lake Huron in July were. also ripe, while others were not. The
probabilities are that Mr. Strowger's view is right, and that whHe the
summer is the principal spawning time, the season is prolonged until
· 1ate in the fall. Little is known of the location of the spawning . beds,
but all the evidence indicates that they are iu relatively deep water.
16. Argyrosomus nigripinnis

1

ill.

BLACKl•'IN; BLACKFIN W111TEFISH; BLUlJ:JrIN; BLUEt•' I N \Vn1TEF1811.

Argyrosoriws nigripinnis (Gill MS.) Miln er, Rept.
87, Lake Michigau, off Racine, Wis.

. '. :F'ish Uomrn. 1872-73 (1874),

l)escription.-Head, 4~ to 4-½ ; depth, 4 to 4~; eye, 4~· to 4}; snout, 4
to 5; mandible, 2 to 2¼; maxillary, 3 to 3}. D. 10 or 11 (rarely 9); A.
11 or 12. Scales, 8 or D-7 5 to 81-7 or . Verteur , 58; gillrakers
usually 17 +33= 50, long and lender, about 1--} in eye.
Body moderately stout, ventr 1 outliue more curv d than the <lor al.
Head large, pointed; mouth large ; maxillary long and narrow, reaching middle of pupil, the upplemental maxillary long, narrowed above;
mandible very long, u. nally reaching v rtical of po terior rim of orbit;
lower jaw usually projecting. Di, tance from snout to occipnt about
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2 in distance from occiput to origin of dorsal fin. Caudal peduncle
rather slender, its least depth 2¾ in head. Fins all long; in No. 100,
a female, they measure as follows: Pectoral 1½ in head, reaching jw t
half way to base of ventrals; ventrals a little shorter, IJ in head:
dorsal high, its longest ray equal to length of pectoral; base of dor al
fin short, It in height of fin; base of anal tin about equal to that of
dorsal, longest ra,y 2 in head; caudal fin widely forked, the lobe 2¾
times length of middle rays.
The fins of No. 96, a male, measure as follows: Pectoral, l} in llead
reaching slightly more than half way to base of ventral; -ventrals
scarcely shorter than the pectorals and just equaling leiigth of lon ge t
dorsal ray; length of dorsal base, 1¾in height of fin; anal base short r
than that of dorsal, about 1½ in longest anal ray.
Color in life: Dull bluish-green above; sides silvery, with minute
black specks; white below; tip of nose and mandible black; fin all
rich blue-black; pale at base. In some specimens, usually females, tL.e
fins are less black, the ventrals and anal sometimes showing scarcely
any black. The dorsal, caudal, and usually the pectorals, however,
are al ways more or less black.
The specimens of this species which we have examined are from 13
to J6 inches in length and weighed, when fresh, from two-third of a
pound to l½ pounds.
Table of cornparative rneasurernent8 of specimens of blaclcjin whitefish (.d.rgyrosomu
nigripinn-is).
i,'., cp

No .

Lake where
taken.

Date
when
taken.

Sex and
condition.

..d

:cl
t'n bl)
·a3
A
Q)

H
1 - -- - - 1-

I

------- -

i:=:

(,illraker .

~

o::i ~
p. ci
ca Q)
Q)
h
t:r:1 A Fl
-

....;
p

0

A
rJJ.

::0
~
.>1 ;aA
ca

c<l

,....;

~ ~
~
A

0

~ ~ A <1

----- -

-

e.

THE WHITEFISHES OF NORTH AMERICA.

319

missioner of Fish and Fisheries for 1872-73. It is not known from
any of the Great Lakes except Michigan. All of the specimens of the
so-called blue:fin or blackfin of Lake Superior which we have seen are
the longjaw (A.prognathus).
The onJy specimens of the black:fin not from. Lake Michigan which
we have seen, and, indeed, the only ones existing in collections, are two
fine examples (Nos. 43099 and 43100, U. S. Nat. Museum) obtained
by James R . B. Van Cleave in Miltona Lake, Minnesota, where the fish
is reported to be abundant, and two others (Nos. 22117, U.S. Nat.
Museum), secured in one of the lakes at Madison, Wis. The Miltona
Lake specimens h ave been described by Dr. Bean (Forest and Stream 1
June 2, 1894) 7 and we agree with him in regarding them as not differeut
from the Lake Michigan blackfin. The Madison specimens also agree
very well with those from Lake Michigan.
The blackfin is probably the most abundant :fish of commercial
importance in the deeper waters of Lake Michigan. It is found in
schools, like other members of the group, and is, at times, at least,
associated with lake trout ( Oristivomer namaycush ), longjaws (A. prognatlvus ), chubs (A. hoyi), and common whitefish ( 0. clupeijormis).
Up to a comparatively recent date very little was recorded about
this fish. Specimens were scarce in collections, and in the National
Museum at Washington there were only the four specimens mentioned..
The absence of recorded data regarding the fish and its scarcity in collections have certainly been due to no lack of abundance of the fish,
but rather to the neglect of collectors. As late as 1886, Dr. Goode, iu
his standard work on American Game and Food Fishes, stated that
"at times it comes in considerable numbers to the Chicago market, but
it is in geneml a rare species."
The first detailed reference to the commercial value of this :fish and
the most complete account of its habits and distribution in Lake Michigan were cont ained in a report on the Great Lakes for 1885, issued
by the United Sta.tes Fish Oommissiou, based on inquiries made under
the direction of Mr. R. Edward Earll.
Spawning habits.-The spawning season of the blackfin is tl1e same
as that of the common whitefish and the lake herring. The somewbat
limited observations thus far made, and the specimens ava,ifal>le for
examination, indicate a spawning period in November and DC'cember.
.At that time the fish are reported to gather on stony bottom for the
purpose of depositing their eggs, while at other seasons they are said
to prefer clay bottom. The specimens from Lake Michigan examined
by us were received fresh November 15 and 21. They were taken iu
gill nets o:ff Sheboygan on or about November 12 and 18, and examination showed them to be ripe or nearly ripe with spawn; indeed, some
were partially spent.
The blackfin is found in the deep water at all seasons althouo·h
.
'
b
durrng part of the year it frequents relatively shallow water. About
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the first part of November the fish begins to withdraw from the deepe
water of the lake and may be taken at depths of GO to 80 fatb.um .
The number of fish in water of that depth increases with the adranc
of winter, and when fishing is brought to a close by the formation of
ice the fish are a.t the height of their abuudauce. When the ice break
up between February and April the fish begin to move into deep r
water, and by May fishing is done in water 100 or 110 fathoms deep.
During the warmer months this is about the minimum depth at which
the blaokfins are regularly found.
A favorite resort for the blackfin is Mud Hole, a large depres ion in
the bottom of the lake, located aibout 20 miles east of Sheboygan; it i.
7 or 8 miles square and about 90 fathoms deep. .Another ground that
is frequented by large bodies of black:fius is Graud Traverse Bay, on
the east side of Lake Miobigan.
17. Argyrosomus tullibee (Richardson).
TULLmEE; MONGREL WHITEFISII.
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Table of co1npamtive measurements of specimens of tullibee (.Argyrosomus tuUibee).
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Tbis species was originally described in 1836 by Richardson, from
Pine Island Lake, at Cumberland House, British .America. Since then
it has been recorded from the following places: .Albany River district,
Hudson Bay (Richardson, 1836); Lake Superior (.Agassiz, 1850); .Albany
River, Gunther, 1866; Lake Superior (Jordan, 1878); Lake Erie (Jordan,
1878 and 1882); Lake Michigan (Jordau & Evermann, 1886); lower end
of Lake Erie (Forest and Stream, 1890); (Ju'.Appellc River (Forest aud
Stream, 1892); and North Minnesota (Blackford, U.S. N. M.) . It is also
known from Lake of the Woods, Lake Wiunipeg, and Manitoba.
r.rhe tullibee attains a length of 18 to 20 inches aud a weight of 3l
pound . Its food value is high, but its commercial importance is as
yet very limited. In none of the Great Lakes is the fish ait all common.
but in the Lake of the Woods it is quite abundant and considerabl~
quantities are ta,ken and shipped to Sandusky. In the provinces of
.Assiniboia and Manitoba the fish is taken in large numbers for local
consumption, with gill nets and in traps made of brush and stones.
But little is deiinite1y known of the spawning habits of the tullibee.
Mr. F. C. Gilchrist, of .Fort Qu'A.ppelle, writing in Forest and Stream
concerning this fish, as observed by him in the Jakes of the Western
Territories of Canada, says:
In September they will a.gain be found gradually nearing the shoal water, foe<ling
heavily, and plump with fat and the now swelling ovaries. L at er on they appear to
eat little or nothillg and devote all their time to playing until about the 25tll of
October, when they have settled down to the business of J)ropagation , w hi ch they
have finished by November 10. They prefer shallow water close to shore with clean
saud to spawn on, and during the day they may be seen iu p airs ml(l small schools,
poking along the shores, but at night they come in thou sands an<l k eep 11p a, constant
loud splashing and fluttering, very strange and w e ird on a, calm night . T w o y ears ago
I carefully counted the ova from a ripe -fi sh 2½ p ounds in w eight, and found there
were 23,700, closely resembling whitefish eggs in appearance, but somewhat smaller.
After spawniug the fi sh are very thin, lank, dull in color, and quite llllfit for human
foocl.

In a recent article entitled " hite:fish culture in ew York," published in the New York Fi hing Gazett , Dr. Bean records the taking
of a sp cimen of tullibee in Lake Onondaga, New ork, where the
species is abundant but ha, a1 parently not been previously recognized .
The ft h wa, a male, si iucbes long, and wa obtained in November by
F. R. 94--21
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Mr. James Annin, jr., State superintendent of :fish-culture, who furnished the following notes on the tullibee in this lake:
In regard to the spawniug habits of the Onondaga Lake whitefish, they are spa-wn.ing at present at Onondaga, Lake. They generally commence running up onto the
shoals about November 15, and the season extends into December. They come up to
the banks or gravelly shoals and spawn iu from 3 to 6 and 7 feet of water. They
have never been caught with hook in this la.ke, and an old fisherman told me tha~
he had tried almost every kind of bait, and had used the very finest gut and the
smallest hooks baited. with Ganiniarus (fresh-water shrimp) and other kinds of natural food-that is, he supposed the food was natural to them. At the same time he
claims he could see them in large schools lying in tho water 8 or 10 feot from the
surface.

17a. Argyrosomus tullibee bisselli (Bollman).
BISSELL'S TULLIBEE.

Ooregonus tullibee bisselli Bollman, Bull. U. S. Fish Comm., vrn, 18e8, 223, Rawson
and Howard lakes, Michigan. (Type, No. 4.0619.)

Similar to A. tullibee, but with maxillary reaclling to middle of eye:
and with 80 to 82 scales in lateral line. End of supplemental maxill ary
bone rounded. Lower jaw projecting when closed. Supraorbital b ne
elongate pear-shaped. Head, 4¼ to 4½; depth, 3½; eye, 4½ to q.
· le
anteriorly scarcely larger than those on caudal peduncle. Thi variety
of tiillibee is known from small lakes in 8outhern Michigan and bear the
same relation to the typical tullibee that A. artedi sisoo does to the I ke
herring. Nothing ha,s been recorded concerning its size, abundance,
and habits,
COMMON NAMES OF THE WHITEFISHES.
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Lake Superior it is used for C. labradoricus, while in the Lake of the
Woods "whitefish'' may mean either Argyrosomits tullibee or 0. labradoricus, or possibly C. olupeiformis. A.gain, the "cisco" of Lake
Ontario is A. artedi, which is the "herring" of Lake Erie, or the
'' shore herring" or '' greenback herring" of Lake Michigan. At
Whitefish Bay, Lake Superior, the name "cisco" is sometimes applied to 0. quadrila,teralis. At some places in Lake Superior '' cisco"
means .A. prognathus, and in Lake Michigan it may refer to A. hoyi.
The na,me '' herring" or '' lake herring·" is generally applied to A.
artedi, but in Lake Michigan A. hoy·i is known by the same designation. Such names as " shad," "chub," '' pilot-fish," and "shiner,"
when given to species of whitefish, afford no clue to the identity of
the fish and illustrate the confused popular nomeuclature.
In order to facilitate to some extent the identification of the various
whitefi ·hes by per ons not conversant with the subject,·tbe common
names in use have been brought together in the foJiowiug list. In the
fii~st column we give the common or local name; in tlle second, the
place where u ed, and in the tllird the scientific name. The abseuce of
an assigned locality indicates eithel' that the common uame is not used
among the fishing population (as, for instance, Nelson's whitefish), or
that the common name is in more or less gencraJ use.
Classified l·i st of the cormnon narnes applied by fisherrnen ancl others to the di.ffere11t species
of whitefish.
Common name.

'\Vhere used.

Scientific 11ame.

Attihawmeg .......................... Northern lakes .. .... .... ....... ..... . Coregonus labradorirus .
Blackfin, or blackfi.n whitefish.... .... Lake :Michigan ...................... . Argyrosomus mgn·
pinnis.
Blackback ..•...•..•...•...•............... rlo ............................... . C. quachilateralis .
Bloat ................................. Lake Huron; Lake Ontario . ......... . A . !)~~gnathur,.
Bloat-er, or bloater whitefish... ...... . Lake Ontario; Lake Superior ........ .
Blneback, or blueback herring........ Lake Ontario; Lake Michigan ... .. .. . A. artedi.
Bluefin, bl11efin whitefish_.......... . . Lako Micl1igan ...................... . A. uigl'ipinnis .
.Bow back, or bow back whitefish...... Lako Su1>erior ....................... . C. clnpeiformis.
Broad whitefish ....................................................... . ..... . U. kennicotti.
Buffalo-back whitefish ................ Lake Superior ....................... . U. clnpeiforrnis.
Cbateangay shad....... ... . .......... Chateaugay Lake ................... . C. Q nadrilatcralis,
Do.
A. hoyi.
Cisco (or Sisco) .................... . .. Lako Ontario; Lake Erio ...... . ..... . A . artc:cli .
A. l1oyi.
A. prognatlnrn.
U. q 11adrilateralis.
Do .... .... _....................... Lake Tippecanoe ......... .... ... . ... . A. artcdi si1,wo.
Ciscoette . . . . . . . . . • . . • . . . . . . . . . . . . . . . . Lake Erie (trade name for largo her- A. artedi.
ri11g).
Do .....•....................•..... Lake Ontario (trade name) ........... . A. prognailrna.
Common whitefish ................. .... --- -- .......... -· -·· ·· · -····· · --· -- · - - · C. cl11peiforruis.
Coulter's whitefish ................ - - ....... - -- . - ....... -·- --· - ·· ···· · - - -··· -· C. coulterii.
A. proipialhns.
A.boy1.
D eep-water whitefish ................. Lake Superior ....................... . ,\. prognatlmfl.
Fresh-water herring ................. . l'd{ett Lak , lc1aho ................. . C. williamiwni.
Frostfiah .............. .... ........... "\~i~~dack.Mountain s; LakcChamp- C. quadriJateralia.

g~~v::.::::::::::::::::::::::::::::::: fj~~eMi~hig~;;:::::::::::::::::::::::

RL:::::::::::::::::::::::::::::: tm fii:!tf~~~~~~~~~~:::::::::

~~~;:-::~i~e~:~:;g:::: :: :::: :::::: ::: t:t: ii1
;:r.r~~L~:: :: ::: ::::::: ::: ::: :::

Gizzard.fish . . . . . . . . . . . . . . . . . . . . . . . . . . , 't. J obn'11 ltiver,
B ................ . C. lahra'1oricus.
Gray back, or gray back herring ... - . . . Lake Ontario ........................ . A. artedi.
Greenback, or grecnbackh •rri11g ..... Lake Ontario; Lake.Michigan ....... .
no.
Do.
C. williamsoni.
A.lncidus.
A.hoyi.
T.

l ·r:: :~~;: ;:~::~ : )\\\: : :•·~11~~~;;i:i~; ; ; ; ; ; ;;:~; ;;~
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Classified l-ist of the common names applied by fishe1·1nen q,nd others to the <l(fferent sp •
of whitefish-Continued.
Common name.

Where used.

Scicntifi1· nam

Highback whitefish .................. Lake Superior ....................... .
Hoy's whitefish ........................................................... ..
Humpback whitefish ........................ .. ............................... .
Do ...... '. . . . . . . . .. . . . . . . . . . . .. . . . . Lake Superior ....................... .
H ybrid whitefish .................. ... Lake Superior; Lake of the Woods . . .

I!~~Y~o~!~l~hit~fi;h:::::::: :: ::: :::: .~~~~.~.i~~i~~~::::

:: : : :: : : :: : : : : : : : : :
Labrador whitefish .......................................................... .

}~;ti;~$~ti~1~:: ~:: :::::: :::: : ::::::: ::::::::::·::::::::::::::::::::: ::

C. clupeiformis.

.A.. hoyi.

C. nelsonii.
C. clupeiformi ..
C. labradoricus.
.A..hoyi.
C. kennicotti.
C. labradoricus.
.A.. artedi.
C. labradoricn .
.A.. laurettre.
.A.. pusillus.
.A., prognathus.
Do.

L east v,hitefish ..... ... .................... ................................ . : .
Little w hitefish .. ..................... Lake Superior ...... ................ ..
Longjaw, or longjaw whitefish .... ... Lake Ontario; Lake Huron; Lake
Michigan; Lake Superior.
Longjaw .............................. Lake Superior; Lake of the Woods ... C.labradoricus.
M euominee, or Menominee whitefish. Lake Superior; Lake Michigan ....... C. quadrilaterali..

~~~hife~\~:ft;!J;f1~:::::::::::::::::::: . ~~~~..~i.c.~i~~~.·::::::::: .·::::::::::: :
Do ................................ Lake Superior; Lake of ti.Jo Woods ... C. labradoricue.

f f~~i~e.

§g!~tt{ttfLL::i::••::••i•••:;;fi;r:::• ::•: ;•• •; ;;;:iJi::,~ .
Nelson's whitefish .. ............................................ .... ........ .. C.nelsonii.
Onondaga Lake whitefish . . . . ......... Onondaga Lake, N. Y ................ . .A.. tullibee.
Ont.a rio whitefish ................ .. ... Lake Ontario . .................... .... .A..prognalhns.

!\~il~~il~W.,t/!: {~7StJs~S {Ti•i; i~#~lit:
i•• •:

7

•ii•••• !••

Sault whitefish ....................... I........... ............... ............. . C. labradoricu. ·
Shad........ . .. . ................ .. . ... La,ke Champlain................... ... C. quadrilatt-rali- .
Do........... . .................... Lake Champlain; Lake M emphrema· C. labradoricu ·
Shad waiter . . . . . . . . . . . . . . . . . . . . . . . . . . . LfkgWinnipiseogee ........ .. ..... ... C. qua<lrila~er& · ·
Do.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . Lake Cham plain; Lake Memphrema· C. labrador1cus.

fF.f:'1:faftf;~:: ••:::::::::::::::::•: ·~::{::::~~~ :::::::: :::::::::::::: ±:

!{!~;thus.
Sisco (see Cisco). . . ................... Lake Tippecanoe..................... 1 .A.. artedi si co.
Siscowet.............................. Lake Erie (trade name for large .A.. artedi.
lwrriug).
Do .. ·: .. ,-......................... Lake Ontario (trade name)............ 1 .A.. prognathu~.
11
11 8 1
~
New York lakes ...... .. .. .. ..... .... . .A.A . ops n1ellrff~rmi
Tulli bee ............ .. ................ Lake Superior; L ake of the ·w oods; .A.. tullibee,
Lake \ Vinn epeg, .A.ssinniboia.
Whitefish . . . . . . . . . . . . . . . . . . . . . . . . . . . . Idaho ...... ....... . .. ....... ... ...... . C. william ·oni.
Do . .......... ........ .... ......... Lake of the Woods . .... ..... . ....... . .A.. tnllibrr.
C. clnpeiform:- .
·i·;k~· ~"r" ·t:i;~·
G;~~d ·i~k~~: · C. labradoricu ·
Do
Main ; Lak e Champlain .
......................... . ...... Maine;~ ew Hampshir .......... . . ..
Do.

S~:n .~. .t~~.~~::::::::::::::::: ·. ·..·.· .· .· .. ........... ..... ................... ...
Ei: :: ::::::: :::::~:: :: ::::::::::::
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COREGONUS COUL TERII Eigenmann & Ei genmann.

Coulte1·'.~ Whitefish .

From a specimen , 4t inches long, one of the types, collected in Kicking Horse River, at Field, British Columbia .
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COREGONUS WJLLIAMSONI Girard.

Williamson's vVhitefish.

Frnm a bL"eeding ma.le, 11 inches Jong, collected in Little Spokane River, Washington.

~
UJ

I<(
__J

0...

COREGONUS WILLIAMSONI CISMONTANUS J ordan.

Jfo1mtr1i11 1n1i/e.fisli.

From a specimen, about 11 inches Jong, collectf'rl in Rorsethief Springs Creek, l\lontaua.
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CO RE GONUS WILLIAMSON\ G"irard

)J"illinmso11 's H71itejish .

From a young specimen, .'3 in ch es long, sh o" ·in g pa rr-marks, eollected in Little Blackfont Rh·er, EIHst0n , ~fout ana.

LC)

UJ

f--

<(

.....I

a..

~
(1)

~

a.
(1)
(.)

"'
0

t:,
..f-

~

u
~

vi
::J

l

0:

COREGONUS KENNICOTTI Mi lner.

Kennicott'8 vVhitejish.

From a specim en , 20 inches long, collected in l\Ieade River , Alaska.
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COR EGONUS QUADRILATERALIS Richardson.

Round T,Vii-itejish.

From a specimen, 11 inches long, collected in La ke ,Yinnipiseogee, Ne"· Hampshire.
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COREGONUS CLUPEIFORM IS ( M1t chill).

Common vVh'itejish.

From a specim en, 19 inch es long, collected in Detroit River, near Ecor se, l\Iichigan.
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COREGONUS NELSO N II B ean .

Nelson's Whitefi.sh.

From the type. a specimen 18 inches long-, collecteu at Nulato, Alaska.
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COREGONUS L ABRADORICUS Richardson .

Labrado1· "Whitefish.

From a specimen, 13½ inches long, collected in Grand Lake Stream, i\Iaioe.
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ARGYROSOMUS OSMERIFORMIS ( H. M. Smith) . Smelt.
F r om the type, a specimen 10 inches long, taken in Seneca Lake, New York.
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ARGY ROSO MU S ARTEDI ( Le Su eur).

Lake H erring.

Fron'l a specimen, l l inches long, collected in Lake Supe rior, near Bayfie ld, \Viscoa sin .
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ARGY ROSO MUS HO V I Gill.

Hoy's Wh:itefish; Kiyi.

From a n early ripe male, 12 inches long, collected in deep water in Lake Michigan, off Kenosha, "\Visconsin.
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ARGYROSOMUS PUSILLUS ( B ean).

T.,Prrnt TT7u'te.fish.

From a sp ecime u, 10 inebes Jong , colleded in northe rn Alaska.
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Great B em· Lake H erring.

Adapted from Richardson's figure of the type, collected in Great Bear Lake.
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ARGYROSOMUS LAURETTA:. ( Bean).

Lcrnrettrr Whitefish.

From the type, a specimen 15 in ches loug, coll ected. at Point Ba.now, Alaska.
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ARGYROSOMUS PROGNATHU S , H. M. Smith).

Longjaw Whitefish .

From the type, a specimen 1.'i inch es lon g, taken in Lake Ontario in 40 fathoms of water, off ,vnson, New York.
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ARGYROSOMUS NIGRIPINNIS Gill.

BlcccT,:"{in.

From a nearly ripe mall', 16J ind1es long, caught iu Lake l\liclligau iu UV fal h oms o( wale r, off She boyg;an, Wisconsin.

o5

C\I
uJ

1-

<t

J

0.

~
Q)

l

.

Q)

0

0

t:,
<i-

~
(.)

u:
vi
:::i
t'.
0

a.

cc

ARGYROSOMUS TULLIBEE ( Richardson).

T ull ibee.

From a specimen 18 inches long, proba bly fro m l\Iiunesot:i .

5.-A REPORT UPON THE FISHES OF THE MISSOURI RIVER
BASIN.
BY BARTON

W.

EvERM:ANN AND ULYSSES

0. Cox.

INTRODUCTION.

The investigations upon which this report is primarily based were
provided for by two items in the sundry civil bill approved. .August 5,
1892. First, "for investigation and report respecting t,h e advisability
of establishing :fish-hatching stations at suitable points jn the States of
South Dakota, Iowa, and Nebraska, $1,000, or as much thereof as may
be necessary"; and second, "for investigation and report respecting
the advisability of establishing a fish-hatching station at some suitable
point in Wyoming, $400."
The conditions which determine the desirability of locating one or
more fish-hatcheries in these States made it expedient to conduct each
investigation as being a part of one general inquiry. It was wholly
impracticable to separate them or to consider their results as pertaining alone to Wyoming on the one hand, or to Iowa, South Dakota,
and Nebraska, on the other. They were, therefore, conducted with
reference to the general fish-cultural needs of the entire group of
north-central States west of the Mississippi River.
It became apparent, early in the consideration of the matter, that
the greatest need of this region, so far as fish-culture is concerned, is
a station for the hatching and rearing of the various pond and river
fishes. With the exception of a few streams in northeastern Iowa, two
or three small creeks in northern Nebraska, and the Black Hills streams
iu South Dakota, the waters of the e three States are not adapted to
trout. Tbe streams of Wyoming which are suitable for trout are, with
few unimportant exceptions, confined to that portion we. t of the
Powder River and north of the Sweetwater. Thi is a region wbicl1
can probably be best reached and stocked with trout from the station
now b iug established at Bozeman, Montana,.
It therefore appear tbat if but one station is established for the.-;e
State~ it should be chiefly devoted to the hatching and rearing of the
speci of fishe which are indigenous to the waters of this region, and
that the be t location, geographically, would be somewhere in South
Dakota, N ebra ka, or Iowa. If it should be regarded as desirable to
e tabli h at any tim as cond station in these States it might very well
be a trout tation, and should be located in or near the Black Hills. If
325
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but one station is established it should be a composite station, or one
which, though chiefly devoted to pond and river fishes, coukl also
engage in trout culture to some extent.
SUMMARY OF REPORT.

Tl1ese investigations were begun in the fall of 1892 (October 6 to
November 2), but owing to cold weather the work was suspended the
first week in N overn ber, and was not taken up a.gain until .Tune, J 893.
The work done in 1892 was carried on by Professor Evermann, uS'i. ted
by Mr. Lewis M. McCormick, formerly of Oberlin College, now of the
Glen Island Museum, New York.
ITINERARY,

1892.

Oct. 6. BeganworkatDeadwood,S.Dak. Oct. 20. Went to Newcastle, Wyo. , and
examined Salt and Beaver
7. Drove to Spearfish ttnd examined
Spearfish Creek and numerous
creeks.
springs in vicinity.
21. Went to Ardmore, S. Dak.,where
8. Drove from Spearfish to Beulal1,
we seined Hat Creek; took
·wyo.; examin ed Cook's Pond,
night train for Ravenna, ~Tel r.
Chicken and Crow creeks, Cox
22. Seined Mud Creek and , 'outh
and Montana lakes, and Sand
Loup River at Raveuua.
and Redwater creeks.
23. Took train for Lincoln.
9. Returned to Dead wood.
24. Spent at Lincoln an<l vicinity.
10. Went to Lead City and exam ined
25. Went to South Bend and ex::unWhitewood Creek and Gold
ined reb raslrn :fish-batch ry
Run.
there. Returned to Lincoln in
11. Went to Belle Fourche, examined the waters in that vicinity,
the evening.
and seined Belle Fourche Ri vcr.
26. Went to Crete and examin
12. Seined Redwater and Middle
Blue River. Took night train
creeks and retnrned to Deadfor Albia, Iowa.
wood.
27. Went to Lovilla, Iowa, wh
13. Went to Crystal Cavo, S. Dale.
wo examined Bluff Creek.
14-. Examined Elk Creek, then went
28. Went to Ames, Iowa..
to Rapicl City, . Dak.
29. Examined prinO'S and str
15. Examined Rapid Cn•ek, Clegnear Ame. .
horn's and Miller's springs, and
30. At Ames. Went to Cedar Rapi
went to Hot prings.
Iowa, at 11i(J'ht.
16. At Hot Springs.
31. ExaminedsprinO' in tb Yi iui
17. Drove to Chey nne Ji'alls.
of Cedar apid .
1 . Examin ed Fall Wv 'I' ancl vn,rion sprin s ab ont Hot prin,,.R Nov. 1. "\ nt to pirit Lake, Iowa.
2. olcl weath r having- tin
and w nt to Eel('/' moD t .
cl cicled to lo: the work h
1 Examined
o tonwoocl
r k
and r turned t -n·a bin ~
and 'bcyenn 1 iv r.
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The examination and determination of the physical and biological
features of the streams of these States was made an important part of
these investigationsJ and it was this phase of the work to which Mr.
Cox and bis assistants chiefly directed their attention. The work in
Iowa was done by Professor Evermann alone, and was in most pa.rt
devoted to the examination of springs and the smaller streams.
ITINERARY,

1893.

Juue 16. Messrs. Cox and Rutter began July 1. Messrs. Cox and Rutter went to
the work at Mitchell, S. Dak.
Ewing, Nebr., where they ex17. Examined the Dakota. River,
amined the Elkhorn River and
other waters iu that vicinity.
Rock Creek, and Firesteel
In the evening they went to
Creek, near Mitchell.
Long Pine, Nebr. Prof. Ever18. Made collections in Enemy
mann examined springs near
Creek, near Mitchell.
Council Bluffs, Iowa.
19 to 21. Spent in making further
3 and 4. Messr&. Cox and Rutter
investigations on Dakota River
examineu streams about Long
and Rock Creek.
Pine, and were rejoined on the
22. Professor Evermann joined the
4th by Messrs. Everroann and
party. vVent to Chamberlain,
Gillum.
S. Dak.
5 and 6. Examined various strea,rns
23. Drove north of Chamber lain and
and springs about Long Pinc.
examined Crow am1 Smith
7. Professor Evermann left the
creeks.
party here and went to Lake
24. Drove 15 miles southwest of
Erie; tbc others drove south of
Chamberlain and examined
Long Pinc and examined Lalrn
White River.
George and Carp Lake, return25. Sunday. Spent the clay at
ing to Long Pine on evening
Chamberlain.
of the 8th.
26. WentfromChamberlain to Scot9. Went from Long Pine to Valenl and, S. Dak., where we extine, Nebr.
amined Prairie Creek; went
10. Fished the Niobrarn River, Minto Springfield, S. Dak., in the
nechaduza Creek, and another
evening.
small creek near Valentino.
27. Drove northwest of Springfield
Left in the evening for Chadand examined Emanuel and
ron, Nebr.
Choteau creeks; then to Run11. Examined White River, Chadning Water, S. Dak., where we
ron Creek, and Lone Tree
crossed the Missouri River and
Creek near Chadron.
went to Niobrara, Nebr.
12. Went by rail to Casper, Wyo.
28. Went 3 miles west of Niobrara
13. Examined the North Platte an<l
to Ponca Creek; examined it
a small creek at Casper.
and Niobrara River, then drove
cast to Bazile Creek, which we
14. vVent from Casper to Glenrock,
Wyo., a.nd examined Deer
examined; went to Verdigris,
Creek and North Platte River.
Nebr., in the evening.
15. Went to Douglas, Wyo., and
29. Examined the Verdigris River
examined the North Platte at
and a small creek near Verdithat place.
gris, and in the afternoon went
16. Sunday, spent at Douglas.
to Creighton, Nebr., where we
17. Went to Crawford, Nebr.
examined a large pond.
30. Drove to Bazile Mills, where we
18. Went to Sheridan, Wyo.
examined Spring Creek; then
19. Examined Big Goose Creek at
took train to Norfolk Junction,
Sheridan, and left in the afterand .fished Elkhorn River and
noon for a three days' wagon
Norfolk Creek.
trip to the mountains.
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ITINERARY,

1893-Continued.

July 20. Investigated Tongue River.
21. Investigated Big Goose Creek.
22. Went to Little Goose Creek and
returned to Sheridan.
23. Sunday, spent at Sheridan.
24. Left for Arvada, Wyo., Mr.
Rutter stopping at Clermont to
fish Clear Creek; fished Powder
River at Arvada.
25. Went t o Newcastle, Wyo.
26. Examined Salt a,nd Beaver
creeks near Newcastle, and
went to Edgemont1 S. Dale., in
the evening.
27. Fished Cheyenne River and
went to Hot Springs, S. Dak.,
where Prof. Evermann rejoined
the party.
28. Examined Fall and Cheyenne
rivers. Messrs. Evermann and
Rutter left the party here and
went to Cheyenne, vVyo., then
to Idaho to take np work in
Columbia River basin. Messrs.
CoxandGillum went to Buffalo
Gap, S. Dak.
29. Fishell Beaver Creek at Buffalo
Gap and returned to Hot
Springs at night.
30. Sunday, spent at Hot Springs.
31. Went from Hot Springs to
Ctrnter, S. Dak., and examined
French Creek.
Aug. 1. Went to Hill City, S. Dale., anc1
cxami1led a small stream there.

Aug. 2. Went from Hill City to Deadwood, S. Dale.
3. Went by stage to Spearfi h. ~.
Dak., where examined ,_pearfish Creek.
4. Drove northwest of pearfi~h
and examined Cox, Hopkin .
and Montana lakes and. Redwater Creek.
5. Retumed to Deadwood
G. Went to Crawford, ~-elJr.
7. Fished White River and then
went to Marsland, Nebr.
8. Examined the Niobrara Ri,er
at Marsland, and then wen t
Dunning, Nebr.
9. Examined Dismal River and he
North Loup, and then went o
Ravenna, Nebr.
10. Examined Mud Creek an rl the
South Lonp at Rave11ua.
11. Went to Grand Islaucl, wh r
we fished the Platte Ri,~er.
12. Went to York, Nebr., a.nil Ii
Lincoln all(l Beaver creek·.
13. Sunday, spent at York.
14. \Vent to eward, .'ehr. , a
examincll Lincoln Creek
Blne River.
15. Went from Seward to Linc
ebr., where the work
brought to a clo e, anrl Mr.
and .Mr. Gillum return ccl ho

Profo. soi· Evermam1's examinations for the selection of a hnt h •
site in Iowa were made on the fol lowing dates: July 17, at l\Ianche
July 18, at Waterloo; July 19, at Marshalltown; July 20 at
Rapids; Jnly 21, at Ames; July 22, at Des Moines; 0 ·tober 23 an d:.
at Spirit Lake; O<'tolwr 25, at Decorah; October 26 at M<'Gr
October 27, nt ,J . np.
A, nlr ady . tate<l
limited t
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After a careful consideration of the advantages and disadvantages
of each place, the Commissioner selected a site on Spring Branch, near
Mauchester, Iowa, and the statiou is now under construction there.
In the present paper are given the results of the examination of the
various streams visited in South Dakota, Nebraska, and Wyoming,
together with our report upon the large collections of :fishes obtained.
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THE MISSOURI RIVER BASIN.

The Missouri jg the longest river iu North America. Its ]ieadwaters
are among tbe Rocky Mountains of Montana, Wyomiug-, and Colorado.
At numerous places its sources are but a few miles from those of the
Sa katchewan, the Columbia, aud the Colorado. In northwestern
Montana are the source. of Milk River, which are said to be connected
directly with those of tbe Saskatcli ewan, while only a few miles to the
westward the drainage ii:, into Flathead River and tlience into the
Columbia. In southwestern Montana tbe bead waters of the Big Hole,
Beaverhead, Red Rock, and Madison, ou one hand, closely approach
tlJose of the Bitter Root, Snlmon, and Snake on foe other. In nortllwe tern Wyoming, just south of tbe YeHowstone National Park, .the
lleadwater of the Columbia and Missouri actually unite in Two-Ocean
PaHs, forming a continuous waterway from the mouth of the Columbia
to that of the Mississivpi.

330

REPORT OF COMMISSIONER OF FISH AND FISHERIES.

In Wyoming the Sweetwater, a tributary of the North Platte, and in
Colorado the South Platte, rise within a few miles of streams which
are tributary to the Colorado of the West.
The headwaters of these various tributary streams are 8,000 to
14,000 feet above sea level. Gallatin, Mont., where the Jefferson, 1Iadison, and Gallatin rivers unite to form the Missouri proper, is 4,132 feet
in altitude; the sources of the Madison River are over 8,300 feet above
the sea, while Two-Ocean Pass is about 8,200 feet.
The mouth of the Missouri River is about 400 feet above sea level;
the total fall of this river is therefore over 7,000 feet, or 3,732 feet
between Gallatin and the Mississippi. The length of the I\fis"ouri
proper is given as 3,000 miles; add to this the length of .l\1 adison River
and we have 3,230 miles, which may properly be regarded as the total
length of the Missouri. Among the important tributaries may be
named Milk River; J e:ffersou Fork, 140 miles; Gallatin Fork, 170 mile ;
Yellowstone River, 1,100 miles; Platte River, 1,250 miles (including
the North Platte); and the Kansas River, 900 miles (including the
Smoky Bili' Fork). The area drained by this great river is given a~
518,000 square miles. This includes the entire State of Nebra ka
all of South Dakota except a few square miles in the northeast corner
nearly all of Montana,North Dakota,and Wyoming, about halfofKansas, more than half of Missouri, and large parts of Iowa and Colorado.
In the mountains at the head waters of the various tributary tream
there is au abundance of rainfall in summer and snow in winter.
a rule, the mountains were natura11y heavily timbered, and the moi, tu
was therefore conserved and fed out slowly during the ·ea on of drou(TL Tllis is still true in general, but the reckless destruction of the for
in many places is having its effect upon the stream .
After leaving the mountains th e tributaries of the Mi souri wit
scarcely an exception, enter a broad plain almost entirely devoid o
trees except along the water-courses. This plain extend over ea t
Montana, the two Dakotas, eastern Wyoming, Nebra ka, Kan a ,
Iowa. The we tern portion is barren, in some place even de:ol
Tl.ii i particularlytrneoftheBadLand ,orl\fauvai
~err of, u
Dakota, and part of orth Dakota, Montana Wyoming and Nebra K
The e are n-Iiocen bed.· f great thickne . . The White River Terti.
b d, of p rt of Wyoming, N ebra ka, and
uth Dak ta are . ev
hundre fi e hicl , full of alkali, and in m , t plac
a ily ro l ·11.
h
rn part of outh akot, nearly all f
bra ka an<l K
ho I r
f olorad and
w, in th Mi
uri ba ·in
rl
T
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vast amounts of solid matter in suspension, and justly deserves the
na.me "Big Muddy." The channels of the Missouri and all the larger
tributaries are constantly changing and shifting the beds of the streams.
All this, of course, has its effect upon the fishes.
Glass{fied Ust of strea1ns exarnined in the Missouri .Rivm· Basin in 189fd and 1893.

Missouri River at Chamberlain and Run- Missouri River-Continned.
ning Water, S. D.
Niobrara River-Continued.
Yellowstone River:
Long Pine Creek at Long Pine.
Tongue River a t Sheridan, Wyo.
Bone Creek at Long Pine, Nebr.
South Fork of Tongue River at
Ponds a long ·creek at Lorig Pine.
Sheridan.
Verdigris River and a small crook
Big Goose Creek at Sherjdan.
at Verdigris, Nebr.
Wolf Creek at Sheridan.
Emanuel Creek at Springfield, S. D.
Little Goose Creek at Sheridan.
Hnzile Creek at Niobrara,, Nebr.
Powder River at Arvada, vVyo.
Ponds at Creighton, Nebr.
Clear Creek at Clermont, Wyo.
Spring Creek at Bazile Mills, Nebr.
Big Cheyenne:
J a rn es or Dakota River at Mitchell, S. D.
North Fork or Belle Fourche at Belle
Rock, Firesteel, and Enemy creeks
Fourche, S. D.
at Mitchell, S. D.
Redwater Creek at Spearfish, S. D .
Prairie Creek at Scotland, S. D.
Montana Lake at Spearfish, S. D.
Platte River at Grand Island and South
Cox Lake at Spearfish, S. D.
Bend, Nebr.
Spearfish Creek at Spearfish, S.D.
North Fork of Platte River at CasCrow Creek near Spearfish.
per, Glenrock and Douglas,
Chicken Creek near Spearfish.
Wyo.
Sanfl Creek near Beulah, Wyo.
Garden Creek at Casper, vVyo.
Wll.itewootl Creek at Dea<lwoo(l.
Deer Creek at Glenrock, vVyo.
Rapid Creek at Rapid City, S. D.
Little Deer Creek at Glenrock.
South Fork at Hot Spri ngs and EdgeWood R iver at Grand Island, Nebr.
mont, S. D.
Loup River at Grand Island, Nebr.
Fall River at Hot Springs, S. D.
Middle Loup and Dismal rivers at
Beaver Creek at New Castle, Wyo.
Dunning, Nebr.
Salt Creek at New Castle, Wyo.
SoutlJ Loup River and Mud Creek
Hat Creek at Ardmore, S. D.
at Ravenna, Nebr.
Beaver Creek at Buffalo Gap, S. D .
Cal amus River :
French Creek at Custer, S . D .
Isolated lakes near Long Pinc.
Spring Creek at Hill City, S. D.
Carp Lake and Lake George near
Crow Creek at Chamberlain, S. D.
Long Pine, Nebr.
Elkhorn River at Ewing and NorSmith Creek at Chamberlain, S. D.
White River at Cba<lron and Crawfolk, Nebr.
Bayous, south fork of Elkhorn, ancl
for<l.,Neb.,andChamberfain,S . D.
ponq., at Ewing, Nebr.
Chadron Creek at Chadron, Nebr.
Ponds and Norfolk Creek at NorLone Tree Creek at Chadron, Nebr.
Choteau Creek at Springfield, S. D.
folk, Nebr.
Ponca Creek at Niobrara, Nebr.
Kansas River:
Niobrara Riv er at Marsland, Valentine,
Big Blue River at Seward and Crete,
Long Pine, a1Hl Niobra,1·a.
Nel>r.
Schlegel reek at Valentine, Nebr.
Lincoln Creek at York and Seward.
Minn cbaduza, 'r ek at alentine·
Beaver Creek at York, Nebr.
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The Missouri River itself was examined at Chamberlain, S. Dak.,
wbere the stream is divided into two channels by an island, the west
channel being 1,200 feet wide and the east 1,436 feet. At the time of
the visit the water was higher than usual, "the June rise," as the people
call it, and the current was swift, in some places averaging 3 feet per
second. Owing to the high water it was impossible to do successful
seining, although we attempted it at the north end of the island. As
is usual1y the case with this river, the water was exceedingly muddy.
.At places the recently deposited silt was so deep that it was dangerous
to attempt to wade iu the water over it. Where the water had receded
enongh to allow a light crust to form on top of the mud it was possible
to stand and shake the whole mass for a distance of 10 feet or more in
all directions. ~rhe Missouri was also examined at Runniu g Water
opposite Niobrara, but uo specimens were obtained.
The larger and more important river fishes, such as sturgeon, cat
and buffalo a.re said to be abundant in this portion of the river and to
furnish a considerable food supply.
Tongue River rises in the Big Horn Mountains west of Sheridan
Wyo., flows northeast, and empties into the Yellowstone River in
southeastern Montana. We examined the Tongue River at the mouth
of the canyon where it leaves the mountains. .At tllis place it is a very
swiftly flowing stream, current 3~· feet per second, di"'d.1argiu g about
127,200 gallons of water a minute. The bed of the stream is everywh re
strewu with bowldel's, which made it next to impossible to seine in it.
Considerable pine timber is found along the banks, which are compo d
iu most part of granite, enough l1aving been disiutegratecl and colle t
in places to allow the growth of a scanty vegetation. Tbe ource of
the water supply is the melting snow on the mountains, and ince the e
is barely any limestone with which it can come in contact the water ivery pure aud soft. The temperature of the water in the canyon ""a~
54°~ air D0°. While our fisbiug was done under many unfarorabl
circum. tance , we ·ecured one film specimen of moun tain trout ( ~al
rnylciss lewisii) 20 mche lono·, a bhwlr-no eel dace (Rhinichthy cataro
rlrulcis) and from a fisherman a peciuPn of wbit {j h ( Ooregonu. c· limnsoni ci montanus). The whit-'fish js aid to b quite omm u th
Many p r. on~ , er
een along th ri r fi ' liing- for tr ut. T~ kin_
,. r J1i11g i11to c u:id re tiou jt , · nld , rtai11ly h hard to fincl, m
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water was clear and pure and the bottom was covered with gravel and
bow lders. We seined it very carefully and secured several specimens
of Pantosteus jordani, several mountain trout, and a number of dace.
The water was not cold, being 70°. The banks were lined with boxelders and a few low shrubs.
Big Goose Oreelc, a stream similar to Tongue River and one of its
tributaries, flows from the mountains about 12 miles south of Tongue
River. Big Goose Creek is a stream nearly as large as Tongue River,
has a swift current, bottom covered with bowlders, and water clear and
very pure. All the streams in this region have irrigation ditches connected with them, consequently the volume is much reduced outside
the canyon. Goose Creek was :fished in two places, at Beck's ranch
about 3 miles from the mouth of the canyon, and at Sheridan. A.t the
former place we took several mountain trout, one dace, and a sucker.
A.t Sheridan we found the temperature of the water 62°, current 2 feet per
second, ~tream 35 feet wide and ranging 2 to 5 feet deep. The bottom
was gravelly, but in many places there were bowlders in addition. A.t
this place we took one species of sucker and two species of minnows.
On Mr. Decker's ranch, about 10 miles northwest of Sheridan, we
examined a small brook which was fed partially by springs. The
largest spring we found discharged about 945 gallons per minute, and
when this amount of water was flowing the temperature was 65°. The
spring did not originate in any one place, but the water seemed to seep
from the banks along the spring brook. We did not take any fish from
either of these streams.
Little Goose Oreelc flows from the mountains some 7 or 8 miles south
of Big Goose and is very much smaller than the latter. We did not
:fish in it, but found it a characteristic mountain stream similar to the
other except in size. At the town of Bighorn we visited an artificial
fish poud whose outlet is Little Goose Creek. The pond was fed by
a spring whose temperature was 51° . The temperature of the water at
the surface in the pond was 72°. A.tone edge of the pond there were
considerable algre and a very great amount of white water-crowfoot
(B atrachiiirn trichophyllurn ). The owner of the pond was trying to
cultivate trout, but had not be.en successful. From appearances it is
possible that black l>ass would do much better than trout. From
the overflow stream wo took two species of minnows and one species of
sucker.
The stream about Sheridan are the finest of any that we visited in
Wyoming, and were the mo t numerou for the region over which they
were distributed. They are nearly all fed by melting snow, and since
the snow does not entirely le ve during they ar, they never go dry.
They are all filled with bowld r nd the current ofall were swift. Big
Goose and Tongue river are th longest, and have probably the most
picture que canyon .
Powder River w
fl hed at Arvada, a waterino- tation on the Burlington and Mi souri road. Th ed of the river at this place was 250

334

REPORT OF COMMISSIONER OF FISH AND FISHERIES.

feet wide, but the water, simply running in a few shallow channel , did
not fill it. .At no place was the water more than 2¼ feet deep. It wa
milky in color and strongly alkaline. The current was about 2 feet
per second. We took five species of minnows, two species of sucker .
and one catfish (Notitrus flavus). The channel cat was reported l>y
fishermen. The temperature of the wa,ter was 75°, air 90°. The country
is very poor, there being but little vegetation except buffalo gra and
sage brush. A. few cottonwood trees grow on the river banks.
Clear Greek, a tributary of the Powder River, rises in the Bighorn
Mountains and flows northeast until it joins the river about 15 mil
south of the northern boundary line of the State. Mr. Rutter, of ur
party, examined this at the small station of Clermont. The depth of
the water varied from 4 inches to 6 feet, and the width from 1.3 to 4
feet, with a very sluggish current. Temperature of water, 67.5°; air,
72°. .A spring near by registered 54.5°. The bottom was covered with
sand, pebbles, and large rocks, and the water was clear. There w
very little woody vegetation aloug the bauks. The following fi he
were taken: Redhorse sucker (Moxostoma aureolitm), 5¼ inche long:
Paritosteus jordani, 12½ inches long; wall-eyed pike (Stizostedi
vitreum); catfish (Ictalurus pimctcttus); also a number of minnow ·
Belle Fourche River was examined at the little town of Belle Four •he
where it is a stream of' some size, except during dry weather. Th
water is fairly pure, and a good many fishes, chiefly suckers, minnow
and catfishes, are found here. We also examined the Redwater r k
and a small creek called Middle Creek at this place.
Redwater Creek was examined 14 miles northwest of Spearfi h wh
it is a stream 30 feet wide, 2 feet deep, and discharged, when w
there, about 27,000 gallons of water per minute. The water wa cl
at this time, but ordinal'ily it contains red clay in suspension, ai <l
gives the name to the stream. We fished it carefully, and took Xotr
blenniits, Rhinichthys cataractw ditlcis, Pantosteus jordani, Gato to
cornm,ersonii, Platygobio gracilis, and Semotilus atr01naculatu , ~this stream is Cox Lake, which contains 4 acres or more, an<l
depth we eould not m a ure on account of not having a boat.
shor w 're gl'own up with hara, which had l>ecom o incru:t
·i
cal ar u cl po it ' t lla it would hold a p r on weight but wh n v ntur cl to far you would br ak brougl.J. and ink to your wai 't.
utl
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getting into an old boat we dipped out a few examples of Leuciscus
neogwus. This fish swarmed by thousands around the mouth of a little
spring that helped to feed the lake. We saw no other fish, but were
told that suckers had been taken from it. The owner was contemplating stocking it with carp. The lake has an outlet, but at the time of
our visit there was no overflow water.
Spearfish Oreelc.-This is by far the most picturesque of all the streams
of the Black Hills seen by us. It has its source on the limestone divide
between Crook Tower and Ouster Peak, and after cutting a rough and
interesting canyon through a belt of quartzite, sLale, and igneous rocks,
enters the limestone formation encircling the Hills, and unites its waters
with those of Red water Creek not far from Belle Fourche. We examined
Spearfish Creek at the town of Spearfish, where it was 30 feet wide, 1
foot or more deep, and with a swift current. The temperature was 68°
in one place and 70° in another, August 3. On October 7, at 11 a. m.,
it was 45° when the air was 64°. The bottom was gravelly and there
was considerable vegetation along the banks. From it we took Salve- linus fontincilis (planted), Pantosteus jordani, and Rhinichthys cataractce
dulcis. The stream is a very fine one, indeed. The bulk of its water
comes fresh from the hilis, but even at Spearfish there are some :fine
springs. One in particular liad a temperature of 52° and discharged
2,250 gallons per minute. The gentleman who owned it had a number
of brook trout in a small pool formed by the spring. The bottom is in
most places moderately coarse gravel of sandstone, chert, and quartz.
There is but little vegetation except in the deeper holes, where there is
some Oharci and where the bottom is of stiff white clay. Tile banks
are from 1 to 5 feet high in the little valley. The immediate banks are
in most places pretty well covered with a growth of cottonwood , ash,
elm, oak, etc. Further ba k and on the hills were a few pines .
.About 12 miles above the town of Spearfish are pear.ti h Falls, where
the stream descend several :£ et in a erie of v ry b autiful cascades.
Below these fall 5 or G mile ar two cm iderable ancl picturesque
rapids; the more important n , known a
ick on Rapids, is about
2,200 feet long an fall 9G fe tin that distanc . Ju ·t above the town
are several important rin g· . One of the e, whi ·h mayb cle ignated
as the upper prinrr, fl w a out 375 gall us I r rninut and ha at mperature of 49° to 5 ° . T
u 1 t of his Hprilig
n r eiv · th
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Whitewood Oreelc, at Deadwood, is ruined by the tailings from the
numerous stamp mills. No fish are now found in it, but in pools along
the creek we found many young suckers.
Ohiclcen Oreelc is a small stream rising north of Crow Peak aml after
flowjng north al>out 4 miles empties into Redwater Oreek near Gammon's ranch. It is a swall stream that lrns cut out a narrow channel G
to 10 feet deep in the loose soil through which it flows. The bottom L
very muddy in most places. Average width near Gammon's ranch :3
feet, depth 10 inches, current 1½ feet per second, temperature, October
s, 57°.
Sand Greek rises about 8 miles southwest of Beulah_
, Wyo., and fl.ow..,
northeast, joining the Reel water a few rods below Beulah. Tbe becl of
this creek is of coarse gravel, the banks are 1 to 15 feet high aucl ar
composed cliiefly of very red clay. Along the banks are a few willow
and cottonwoods. Near Beulah the stream measured 17 feet wide, 14:
inc hes deep, and fl.owed nearly 4 feet per secoud. The temperature at
3.30 p. m., October 8, was 550_ No vegetation was seen in tlle tream
except in the quiet water above a clam.
The South Fork of the Cheyenne River rises in east-ce11tral Wyoming
flows east through southwestern South Dakota until it joins the ~.,.orth
Fork, or Belle }1.,ourche, then northeast and joius tlle Missouri. Thi
river was examined at Cheyenne Falls, October 17, 1892, and again July
28, 18!)3; and at Edgemont, October 19, 1892, and again July 2i 1 ~Measured at the ford, just below the mouth of Fall River, October 1
Cbeyenne River was 100 feet wide, 2 feet deep, and flowed 3A feet I e
second. There had been recent rains and tlJere was a much lar!! r
volume of water than usual. At Cheyenne Falis the river form tw
separate falls, the upper and the lower, the di, tance between th
being about 250 feet. These falls are formed by ledges extendin!!
obliquely across tlJe river, and the vertical descent in each i abont 1
foet. At the time of our visit, in October, considerable water wa , fl
ing over, on account of recent rainR. The ledg s are quite irr ~U:h
and the water pour' over at everal di conu cted plac . Tll temJ
ture O ·tob r 17 wa: 47° at noon, when the air wa. 5 °. On JnV:.
the wat r t mper, ture wa 750_ The water wa
ery run<MY
trongly alkali11 . All tlJ. fi he· obtained w re · bl a ·h c1 a: t
, Imo · ·ol rl, · ·. Tlt •b, 'a ·t ri:-,tic ti. he of thi, · pla wer' foun
ht> crotu rus )la ru · 1110 o.·tom l Hybognathus, and Platygobio.
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with soil so charged with alkali as to be, in many places, almost without vegetation; indeed, a considerable portion of the Mauvaises Terres
or Bad Lands lies in the drainage basin of the Cheyenne. This soil
erodes with great ease, and, as a consequence, the water of the river
is uever clear. The only trees seen along the Cheyenne were a few
cottonwoods. At Edgemont a small stream known as Cottonwood
Creek flows into the Cheyenne. This is a muddy creek with only a few
species of fishes, chief among which are Pla,tygobio gracilis, Hybognathus
niwhale evansi, and Oa,tostomus griseus. The temperature of the water
was 46° at noon, October 19, wheu tbe air was 59°.
Fall River.-This is a considerable stream, formed just above the
town of Hot Springs by the union of Warm Creek and Cold Creek, the
first of these deriving its water from numerous warm or hot springs.
The larger warm springs at the town pour their waters into the
creek there and the water is quite warm for some distance below. On
October 18, when the air was 50° at noon, the water was 65° at a point
2 miles below the town. At the town the temperature of the water in
the creek was 80°. This water is strongly impregnated with lime, and
as a result the Ohara which fills the stream grows very rank and forms
thick deposits along the banks and in the bed of the stream. In places
it has become quite hard, but upon attempting to walk over it one will
frequently break through the crust and sink into the soft mud beneath.
Besides the Ohara, there are several species of algre growing luxuriantly, and in this mass of vegetation the smaller crustaceans and other
minute forms of animal life abound. The only species of fish which we fomid Jiving in thiB warm water was the western dace (Rhinichthys
cataractce dulcis).
Hat Oreelc.-Tbis stream was examined October 21 at Ardmore,
S. Dak., about 1~ miles from the Nebraska line. It is a small alkali
stream about 10 feet wide, 6 inches in average depth, and flowing about
a foot in 2 seconds. At the time examined it was fl.owing more water
and was muddier than usual, owing to recent rains. The bed is in
most places of very soft mud; the banks are rather high and of blue or
white adobe clay, which is sticky in the extreme when wet. There are
occasional deeper holes in the stream, where the characteristic fishes
of the regfou are found in considerable numbers. This stream is subject to sud.den :floods and dries up to mere isolated pools in the mmmer
and early fall. The headwaters of the stream are Raid not to dry up
so much as does the lower course. The country is prairie, easily eroded,
and the water is always muddy or milky in appearance. At 5 p. m.,
when tlie temperature of the ail' was 520, that of the water was 460.
The principal fishes found here were the fl.atheaded minnow and the
silvery minnow (Hybognathus nuchale evansi), both of which were
abunda11t. There were a.lso a few western dace and suckers.
Beaver Creek rises in the western part of the Black Hills, flows south
and empties into the South Fork of the Cheyenne River. We examiued
it near the L.A. K. ranch, 5 miles from Newcastle, Wyo., October 20,
F. R. 94-22
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and again on July 26, about 6 miles east ot Newcastle. At the firt
place we found it to be a clear, cold, swift creek about 7 feet wide: 1½
feet deep, with a 4-foot current, and a temperature at 10 a. m. of 43::.,
when the air was 51 °. The bottom was of large gravel in most place~
mud-coated rocks with much Ohara, and other aquatic vegetation in
other places where the water was less swift. The banks were u 'ually
of mud, I to 5 feet high, and were covered with a good growth of willows, box-elders, buffalo berry, and cottonwood. The hills near Ly were
covered with pines. No fish were seen here. At the place where it
was visited July 2G it was about 10 feet wide and 2 feet deep, with a
current fl.owing 2½ feet per second. The temperature of the water at
this time was 58°, while that in some of the springs was 54°. One -et
of springs on Mr. Hanson's ranch near by discharges about 700 gallonper minute, while another furnishes about 300 gallons per minute.
We saw a number of fine brook trout and rainbow trout in the irrigating ditches on Mr. Hanson's ranch. These all seemed to be doin g
welJ, but Mr. Hanson did not think that they increased in number · very
rapidly. The water was thoroughly saturated with gypsum. From tll
brook we took one species of sacker and two species of minuow".
Salt Greek is a very small western tributary of Beaver Creek. We
saw it east of Newcastle, Wyo., where it contained very little runnin~
water and no fish. The water was strongly saturated with common
salt. On October 20, this creek was about 7 feet wide, 3 incbe. d ep.
and fl.owed about!) inches per second. The temperature was J.::;o a 11
a. rn., when tbe air was 520.
Beaver Oreelc.-At Buffalo Gap, a sma11 station on the Elkhorn Il
east of Hot Springs, we examined a little stre&im called Beaver Cr
In places it was 10 feet wide and 3 feet deep, while at other it
narrowed down to a small, shallow ripple. The water contained mu
vegetation, principally algre and Ohara. The latter wa incru 'ted ·i
calcareous deposit from the water. We found uckers yery almn<la and took two Rpecie " (Pcintosteus jordani and Gatostornus commer:--o- ··
be. ide three species of minnows and one Rpecie · of catfLh (~ -o
flavu. ).
French Creek i a small stream which ri e in t he ce11tral part of
Bla ·J~ llill' and flows a~t to the ·ot1tb fork of the Cheyenne.
xamin d it at On ter, S. Dak. There i no ·reek worth ~n ~uti u· au<l a h tirn
f m· vi ·it it ·on.·i t d of a few stagnant p ol .
t ol- , 'em tilu.· atromaculatus Rhim'chthy. cfltaractce dulcis. r· n pl
pr m la.·, J>rmtosfous jorrlflni a11d Oato.·tom1t comm r ·onii. aJI bi
om f the fl ·h w r ab ut l ~ l fr
; n· r l ,rith tr ma od .·.
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Grow Greek rises northeast of Chamberlain, S. Dak., and, flowing
west, empties into the Missouri some 16 miles south of the above-named
town. The stream ranges from 15 to 20 feet wide\ and from 6 inches to
3 feet deep. The current was moderate and the banks of the stream were
covered with trees and shrubs. The quiet water coutained some plant
life, but much of it was free from this, and the creek bed was covered
with gravel and bowlder~. From the creek we took three species of
suckers, a wall-eyed pike, a mooneye, a few darters, aud several species
of minnows. The next day after we were there a fisherman caught an
18-inch gar in the same creek, which we examined.
Smith Greek flows into Crow Creek uear where we :fished the latter.
It is a small stream, with very little running water, but a few pools
range from 2 to 4 feet deep and from 8 to 30 feet wide. These pools
contain stagnant water, great mats of aquatic vegetation, and the bottom is c.o vered with soft mud ranging in depth from 1 to 2 feet. Much
marsh gas bubbled up through the water when the mud was disturbed.
In some places a few trees and shrubs lined the banks.
It is worthy of notice that all these streams, as was the case with
those at .Mitchell and Scotland, are made up of more or less disconnected pools.
White River rises in the northwestern county of Nebraska, flows
through southwestern South Dakota, and empties into the Missouri
River near Chamberlain, S. Dak. Iu its entire course this river flows
throngh a dry, barren, ancl worthless country, some of it-the Bad
Lands- being among the most desolate regions found in the U nited
States. The soil and the water are of such a nature as will support but
few forms of plant life and the condition of the water limits the forms
of animal life. The so-called alkali is found in t.bo water, even up to
the very head of the river, in small quantities. We examfaed White
River at Crawford and Chadron, Nebr., and at Chamberlain, S. Dalr.
At Crawford the stream was 15 feet wide, 1½ feet deep, and di::,charged
9,450 gallons per minute. The water was clear, and in places there
was considerable plant life. The banks had at this place a few bushes.
We :fished it here and took at least four species of :fishes. At Chadron
the stream was about the same size as at Crawford, and flowed through
a similar country, but the water was more milky in color, which is a
characteristic of tlie water of this region. There was no visible vegetation in the water here, but the banks supported a few small trees and
shrubs. The fishes were not numerous, and all were white in color,
bleached by the action of the alkaline water. Near Chamberlain, at the
mouth of tlle river, the stream was 273 feet wide, averaged 10 inches
deep, and discharged 153,500 ga11ons per minute. Th e banks supported
but little vegetation, consisting of a few bu bes; tlle bottom was gravelly in places, of quicksand in others, and in still others it was covered
with a layer of :fine mud. This fine mud was so near the same specific
gravity as the water that where undisturbed it was held in suspension
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in great quantities. Water that appeared to be 6 inches deep wa~
found to be 12, the lower part being completely filled with the fine mud
partic]es. In the mouth of this river we found such species as Leptops
olivaris and Polyodon spathula, which had run in from the Missouri. We
were told that spoonbill cat as long as 5 feet and buffalo weighing 3
pounds or more are often caught here.
Chadron Greek is a small stream, some 15 miles long, which emptie.:
into White River 3 miles west of Cha.dron, Nebr. We fished it not far
from the mouth, where it was 4 to 6 feet wide and 2 to 3 feet deep, with
a very sluggish current. There was no vegetation along the bank ~
except grass.
Lone Tree Creek, 20 miles in length, :flo~s from the northwest and
empties into White River, near the mouth of ChadTOn Creek. Near irmouth, where we examined it, the stream was 40 to 50 feet wide and
from 4 to 8 feet deep. The banks below tllc surface of the water were
almost perpendicular, and the water so deep that we could do but little
semrng. The water was muddy and tbe current very sluggish . "\Yhile
the creek seemed to discharge but little water, the portion examined
was a continuous pool. The banks were bare, with the exception of a
very few small shrubs and some grass.
Choteau Creek is a small creek :flowing into the Missouri from the
north, 15 miles west of Spdngfield, S. Dak. At the place examined iwas 50 feet wide and ranged from 1 to 8 feet deep, but averaging abou3 feet. The bottom was covered wit h soft, black mud, 15 inche deep
in places, which gave forth large quantities of marsh gas when tirred.
The bank on one side was well wooded , some of the trees being qui~
large. The trees and shrubs uoted were ash, cottonwoo<l, box-elde
oak, _elm, willow, sumac, and plum. The temperature of t he water anoon June 27 was 730,
Mu ch algre, Potamogeton, and ot her a quatic plant life were foun
the wa ter. We .fishe<l t he stream in several places and t ook a, m., •
as 10 different species of fishes. Amon g the valuable :ft ~11e · wer
wall-eyed pike, bullhead, channel cat, black sucker, r edhor·e u
and lmffalo. Several other species of lei;; im portau ce were taken.
Ponca Creek ri es in t he southern part of Tripp County
flo ws a little onthea,'t, and empti iuto the :'.\Ii. nri River in
northw t rn part of Knox ounty, Tebr. It i , more t han 1
l ng flow. thr ugh a prair~e country, aud , t it mou th i 41 fi
4- t
f, •t d p with a .Jngo-i h current and, at tlie tim
x
rnn 1 1 '"wa r . Th
luggi.· h •urr nt depth of t he wat •r an
w r in part du t 1 a ·kwa er from h ~Ii ouri
r taken !Ii clon alo oid, · , n l Jiyb g
· P ·i ;~ f fi . h
nuch"l ran. i. I' mp r ture f ·ater ,...,'J air 7 o.
h b uk
h am ,. r h a vil • w
,brm·o 'Ji · · r.-Tb
ft w
t
H

1 ,.

FISHES OF THE MISSOURI RIVER BASIN.

341

farthest western station made on it by us, the -stream was 20 feet wide
and 6 inches deep. The bottom was sandy, as is the case with the
bottom at every statiou made. In some places this sand. i::i very loo~e
quicksand. The whole course of tl.J.e river is through a dry, sandy
country, known as the sand-hill region of Nebraska .
.A.t Valentine, Nebr., the stream was 150 feet wide, 1 to 4 feet deep,
and with a, very swift current, 2½ feet per second, at least. We found
it very difficult to seine, on account of the velocity of the current.
The temperature July 10 was 81½ 0 , There was much quicksand in
the bottom. Tlrn region at Valentine is a typical sa11d-hill country.
Very little vegetatiou other than grass a.nd small shrubs was found
along the banks of the river. The water was clear and free from
vegetation. Only a, few cyprinoids were found here.
We fished the Niobrara again 15 miles north of Long Piue, Nebr.,
aud found still more quicksand than at either Marsland or Valentine.
The bed of the stream here was 800 feet wide. The current averaged
about 3 feet per second, and the stream ranged in depth from 1 to 6
feet. The velocity and the quicksand bottom made it impossible to fish
in some places. The banks of the r1ver at this place are quite heavily
timbered for a few rods on each side. The temperature of the water
was 80°. Only minnows and a few suckers were found.
A.t Niobrara the Niobrara River is 1,000 feet wide, the water running
in many small channels over the sandy bottom at the time examined,
and averaging 10 inches in depth. The same characteriRtics that have
been given above apply to the river here. A. narrow timbered strip
lines its banks, but the water is free from vegetation and is clear
wherever runniug. A. few rods from the river we fished a small pond
and secured a few species of miunows. The pond was simply an oJ.d
bend in the river that had been cut off by a change in the direction of
the current. Some of the trees and shrubs of this region are cottonwood, elm, ash, cedar, two species uf oak, wild cherry, willow, box-elder,
grapevine, sumac, rose, poison ivy, Euonymus, prickly ash, elder, lead
plant, and hasswood.
Schlegel Creek is the tributary farthest up the Niobrara River which
we examined. It is a small creek, 15 feet wide and 2 feet deep, which
flows from the south and empties into the river about 4½ miles south of
Valentine. Near the mouth the banks are broken and hilly and are
covered with shrubs. Tlle stream itself was dammed in many places
by snags, which made seining very difficult. 'Ehc bed of the creek was
sandy. Fishermen reported that trout had been taken in this brook,
and that it had been stocked up toward its bead, where there are several springs. TLe temperature of the water was 71 °.
Minnechaduza Creek flows from the west and empties into the north
side of the Niobrara River at Valentine. It is a .fine stream, averaging
20 feet wide, 1 foot deep, and having a velocity of 3 feet peJ: second.
The bottom is covered with rocks and gravel, and several springs flow
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into it in the vicinity of Valentine. The banks are lined with various
kinds of trees and shrubs, and the water was free from vegetable life
of any importance. There are several fine small springs near ,alentine. We took sunfish from this creek, the farthest west they have been
recorded along the Niobrara River. Below the milldam, at Valentine,
in Minnechaduza Creek there was a great abundance of :fish, principally minnows, all trying, no doubt, to go upstream. The temperature
of the water below the dam was 760. A litt.le spring running into the
creek at this place had a temperature of 54°.
Long Pine Greek, which is something more than 20 miles in length,
rises in the east-central part of Brown County, Nebr., and flows directly
north, emptying into the Niobrara River. This stream is a characteristic spring creek. Near the town of Long Pine there are many
fine springs, some of them discharging large quantities of water. The
bed is sandy and the water clear arnl almost entirely free from lime
and other impurities. Seven miles south of Long Pine, near the head
of the creek, the stream was 15 feet wi<le and 1 to 3 feet deep, with a
swift current. Temperature 650 At various places between the head
of this creek and the town of Long Pine are numerous springs; indeed
the creek is fe<l almost entirely by springs. About 4 miles above the
town is a spring creek about 2 feet wide a11d 5 inches deep, po e:--....,ing
a ~-foot current ·and a temperature of 530 to 55°. Thi8 was the temperature of all the springs along this creek except those at tlle extreme
head. In them the water was more stagnant and warmer by everal
degrees. The temperature of the main stream was found to ranee
from (H 0 to 75° near noon, July 5.
We secured some sunfish, a few sticklebacks, and some miuuow
We fished the creek 10 miles uorth of Long Pine, where we found it 3to 40 feet wide, 2 to 4 feet deep, and a current averaging 3 feet I r
second. We attempted to fish below a dam, but found it difficult o
account of the swift current and the numerous snag . The bank: nl
this portion of the creek were covered with small tree , principal!. · n .
The temperature of the water was 790_ Half a mile above tlte I,
Bone Creek enters Long Pine Ore k from the we t. It i' . ma1l 1
wide, 8 inch deep, and has a rather swift curr nt. It bottom i ·
ai1d tlw wat r dear, with at mp rature of 70 0 ,
etw n the mou h of Bone 1r kc ncl th darn in L 11°· PiI
th rear · m pon 1 that bav h n made by, ·be u 0 • of ·hau
·w 1i 11 w vi ·it l them t h r
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volume of water, clearness, purity, and low temperature, it surpasseR
any other stream in the State, of which we know. Natural food of the
trout is found in abundance; besides insect larvoo, the smaller
crustaceans and mollusks abound, and several species of minnows are
abundant as to individuals and doubtless furnish excellent food to
better fishes.
The numerous beautiful groves of hardwood trees and shrubs covering the little park-like tracts of bottom land found along the stream,
or scattered over the hillsides and in the narrow flanking canyons, make
this region one of surprising beauty and picturesqueness. The trout
that were planted in this creek a few years ago have done unusually
well, and now Long Pine Creek affords excellent fi shing to the anglers
of Nebraska and neighboring States.
Yerdigris River rises in the northwest corner of Antelope County,
Nebr., flows northeast and then north, and empties into the Niobrara
River about 5 miles from its mouth. We examined it at the town of
Verdigris, where the stream below the mill-d.am was 58 feet wide and
1 foot deep, with a current of 2½ feet per second. The temperature of
the air was 77° and that of the water 67°. The bottom was covered
with rather large rocks and the water was clear.
The small unnamed creek which emptied into Verdigris River at Verdigris had a very little muddy water standing in pools and consequently
very few fish were found in it.
Emanuel Greek was fished 3 miles northwest of Spriugfield, S . Dak.
It is quite a small stream, a tributary of the Missouri, with very muddy
water which was not more than 3 feet deep at any place, and ranged
from 4 to 30 feet wide. There were some bushes on the banks, principally ash, and a great amount of algoo in the bed of the stream.
Bazile or Creighton Creek is small, rises in northern Nebraska, flows
north, and empties into the Missouri about 5 miles east of the town of
Niobrara.. The current is swift, flowing a stream 30 to 40 feet wide and
18 inches deep over a fine gravelly bottom. Shrubs and small trees,
principally asll, are found along the banks. A.s many as 8 species of
fishes were taken, but none in great abundance. A. pond which bas
connection with Bazile Creek was fished at Creighton, Nebr. This poml
is at the edge of the tow11 and contains 10 or 15 acres. On one side
there were a few shrubs, but, for .the most part, the banks were grassy.
The water was deep except at the edges and here it was almost completely :filled with tbe algoo and other aquatic vegetation. In some
1>laces it was almost impossible to land the sein~ on account of this
mass of plant life. Twelve species of fish, at lea ·t, were taken here,
among them Notropis topeka, Notropis ca,yuga, Apomotis cyanellus,
Etheostoma, iowre, and Fundulus sciadicus.
Spring Creek, a very small tributary of Bazile Creek, was fished at
Bazile Mills. This brook was interesting on account of the fact that
the water was cold, 54° at 8 a. m., when the air was 68° , and that trout
had been planted there and were doing well. The only fish taken were
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the trout and Oatostonius cornmersonii. The water is clear aud pure;
the bottom is of sand and gravel. Though this stream is Rcarcely
more than a mile long, it is so well suited to trout that it affor<ls
excellent trout fishing and large catches are made in it eyery ceason.
Dakota or James River rises near the central part of North Dakota
and :flows a little southeast until it empties into the Missouri River on
the southeastern boundary of South Dakota. The country throu~h
which it flows is comparatively level prairie, hence the course of t e
river, while in general straight, has very many crooks and bends which
make it many times longer than it would otherwise be. The current
is sluggish and as a result the water becomes somewhat staguw t
in summer and containR much aquatic vegetation and lower forms f
aquatic life peculiar to sueh conditions. On account of the 100-e
prairie soil through which the river flows, the water is muddy, even
when only slightly disturbed.
The tributaries to the Dakota River are small and short, consequently
the region drained, while long from north to south, is not wide.
We examined the Dakota River at Mitchell, S. Dak., about 80 milefrom its mouth, where we found it 110 feet wide and averaging G¼ fe t
in depth, with a current having a velocity of 1 foot per second, tbu ~
discharging about 300,000 gallons per miuute. Owing to rains in th
Dakota Valley a few days previous to our examination, the water wa
probably 1 foot higher than usual at this time of year, June 19. The
temperature at this time was 74°. The nature of tlte stream show a
once its suitability for suckers, catfish, snnfislt, and yellow perch, which
is further proved by our taking numerous specimens of each, either in
the river itself or from the mouths of creeks which empty into the
river. Tbe banks of the stream are covered with low shrubs and a fe
trnes, })rincipally ash.
Rock Greek flows from the northeast and enters the Dakota Riv
near l\1itchel1. It averages 30 feet wide and 2~ feet deep, although i
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Enerny Creek, which empties into·the Dakota River 6 miles southeast
of Mitchell, is a small stream made up of connected pools and just
enough running water through the narrow connecting channels t o
allow small fish to pass from one pool to another. The bottom in that
part examined was gravelly, and the water did not eontaiu as much
plant life as was found in the others. We di<l. not fiud as great a
variety of fishes here as in the other streams, the principal species
being suckers, yellow perch, sunfish, and catfish.
Prairie Oreelc, a western tributary of the Dakota River, was examined about 4 miles east of Scotland, S. Dak. The creek was nearly
dry, with the exception of a few small pools, but these were deep and
contained so much plant life that seining was difficult. No trees or
shrubs were found on the banks. The country about Scotland is of the
same general character as that around MitclJell. The aquatic auimals
that we found, other than fish, were craw:fish, clams, and frogs.
Platte River.-The North Fork of the Platte R iver rises in western
Wyoming, and flows a little southeast through Wyoming and Nebraska
until it joins the South Fork in the southwestern part of the latter
State. Platte River proper, formed by the joiuing of the t.wo forks,
flows east through Nebraska and empties into Missouri River. The
point nearest its head, at which the North Fork was examined, was
Casper, Wyo. The stream at this place varied from 150 to 200 feet in
width, has a very swift current, and was in some places from 6 to 7 feet
deep. The tempera.ture was 66½ 0 , and the water was clear. Alollg
the banks were a few scattered cottonwood, willow, and box-elder trees.
We next examined the North Platte at Glenrock, Wyo., wbere we
found the temperature, current, size, and general app~arance about the
same as at Casper .
.A.t Douglas, Wyo., we found the North Platte the same swift 1 sandy
stream, and not any larger than before, owing to the dry region through
which it flows .
Our next station was on the Platte Rive.r proper, at Grand Island .
.A.t the time of our visit, August 11, the water was very low and ran
in several small and shallow channels, the depth at 110 place being more
than 2½ feet, consequently only very small fish could live in it. The
temperature of the water was 79°. Several minnows were taken, as
well as young wall-eyed pike, yellow catfish, a buffalo, a moon-eye, and
a sturgeon.
On October 23, 1892, we exa,mined the Platte at South Bend, Nebr.,
but made no collections except specimens of Etheostoma iowm from the
State fish-hatchery waters near South Bend, where this small darter is
very abundant.
Garden Creek, a little mountain stream discharging 250 gaJlons of
water per minute at the mouth of the canyon, is the tributary farthest
up the North Platte that we examined. In fact, it is a tributary only
during high wa.ter, for duriug the dry sea.son all the water is used in
irrigation and not a drop of it reachr-s the river. At the mouth of the
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canyon is a pretty little fall, 70 feet in height. Only two species of fuh
were found, Semotilits and Rhinichthys. Trout would probably live in
this stream, since the temperature in the canyon was 53½ 0 •
Deer Greek rises in the Laramie Mountains and flows northeast into
the North Platte at Glenrock, Wyo. It is a small stream, not over 15
feet in width at its mouth at the time examined, but this was durjng
the (1ry seasoll and much of the water was used above for irrigating
purposes. The stream did not average more than G inches deep at the
mouth; the water was clear, and the temperature 61½0 •
Little Deer Greek, a tributary of Deer Creek, flows out of a canyon in
the Laramie }.\fountains on the ranch of Major Wolcott, about 7 m ile ~
south of Glenrock. It is a very pretty little mountain stream, discharging
about 1,600 gallons of water per miuute at the mouth of the canyon
and registering a temperature of 50°.
Wood River flows first in a southeasterly direction, until it gets within
4 or 5 miles of the Platte, when it takes a northwesterly course, foll o ing alongside the latter river until it joins it about 10 miles ea t o
Grand Island. We fished it at Grand fa land, where it was not more
tl.Jan 15 feet wide, tllc water muddy, and standing principally in h ole- .
The banks were lined with small treeR. The fishes taken w re
Hybognathus nitehale o·vansi, Notropis lutrensis, Notropis blennius, Cato tomus comrnersonii, and Garpiodes carpio.
Middle Loup River rises iu Cherry County, in northwestern Nebra ka.
and joins the South Loup about the ceuter of the State. W c examin
it at Dunujng, where it was 200 to 250 feet wide, averaged G inch
deep, and had a current of 2 feet per second, thus discharging 11 ~..gallons per minute. The bottom was sandy and the water clear win, temperature of 65° .
From it we took Platygobio gracilis, Hybo ·
wstival'is, Rhinichthys ca.taractm cfolcis, Notropis lutrensis, Noturus .fl
Hybognathus nuchale evcinsi, Fimdulus sciadic1ts, Notropis blenniu.·. •
Carpiodes oarpio. The country about Dunnfog- js prairie with b
few srnall bushes along tl1e banks of the river.
Dismal River, a tributary wl1ich join.· the )Iicldle Loup at Dn11ni1 wa:-; al ·o examined . It i 100 feet wfr1r, ay rag : 10 in h ck I · •
ba.· a, urr n t of J fret per . econcJ, thus di ·cliargiug 'i3 000 n-allou "
mi1mt . Ln· th e Loup J>ivcr, tl1e wat r we , cl ar aud th· b •
a11d ·. In w or t hr
lrnJlow.po11<l ' 11 ar by ontaiuinCT mu ·h L
a11<l h r aqua 1 • veg ta ion ,v £ nnd th gr n , nnfL h lp
cyanf'llu.· ). '1 hi wa: t h fart l!c•:t , e: in · ~ntral Tebra. ka th.
t< 1 , trnfi . h.
to 1~. al · , P im
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8 feet deep. The bottom is covered with a thick deposit of black mud,
and at the edge of the water there was considerable vegetation. 'fhe
temperature October 22 was 46° when the air was 620. Owing to a
milldam in toe stream at the town, the :fish from the river have free
access to only about a mile of Mud Creek. The water was considerably colder than that in Loup River, and this, with the great amount
of food matter and tlte quietness and depth of the water, accounted for
the abundance of :fishes found in it. No doubt many of them had been
driven in here on account of low water in Loup River.
We examined Mud Creek from the railroad bridge down to its mouth,
a distance of nearly a mile, and then seined the river at several places
near the mouth of Mud Creek. The abundance of :fishes here, both as
to species and individuals, was unusually great. We obtained not
fewer than 15 species, among· which were the following:
Moxostoma aureolum.
Notropis jejunus.
Hiodon alosoides.
A.pomotis cyanellus.
Ictalurus punctatus.

Carpiodes velifer.
Notropis lutrensis.
}.,undulus sciadicus.
Hybopsis restivalis.
Hybopsis storerianus.

Pfatygobio gracilis.
Stizosteclion vitrcum .
Hybognathus nuchale evansi.
Micropterus salrnoides (planted).
Pirnepbales promelas .

The black bass hacl been planted and seemed to be doing well. We
saw two which a :fisherman had taken, that were eacb. 12 inches long.
There is certainly much need of a :fishway in Mud Creek, so that fish
may pass to the water above the dam. The banks of both streams are
well covered witb. trees. ln Mud Creek 2 species of turtles were seen,
Chelydra serpentina and Aspidonectes spinifer.
Lakes Carp ancl George.-Seventeen miles south and a Jit.tle west of
Long Pine, Nebr., lie two isolated lakes of considerable size, and a iew
small ones. There is no record of any outlet for these lakes, but the
slope is toward the south, and since there is but one neighboring
river, the Calamus, in this direction, it is likely that these lakes were
once drained by that stream.
Ccirp Lalce contains about 160 acres and ranges in depth from 3 to 7
feet. There is open water in the center, but the edges of the lake are
grown up with various species of aquatic plants. We seined the la,ke
on the south side and secured a large number of Ameiur·us rnelas and
.A.pomotis cyanellus. At one haul we took 65 specimens of Ameiunis,
4 of them ranging from 11 to 13 foches iu length. No other species of
:fish were seen, and Mr. Blodgett, who lives near the Jake, saiu that no
native fish had ever been taken there. The catfish and sun fish he
planted iu the lake himself. In 1887 he planted 2,000 young carp, but
never saw any afterwards. In 1888 he planted 512 sunfish and 6 bullheads, and it was from these that the fish we caught bad grown. We
also tried catching sunfish with a hook and were very successful. Those
we caught were not very large, but Mr. Blodgett said he had caught
some that measured 8 inches in length.
Lake George lies about 3 miles southeast of Carp Lake, covers 200
acres, and is from 3 to 7 feet deep. It has more open water than Carp
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Lake and 11ot t:,O much vegetation around the shores. We made seYeral
hauls in it and secured nothing but A.pomotis cyanellits, all young, many
of them but Olle-half inch long. Eight carp were planted in this lake
at tlrn same time tho 2,000 were put in Ca,r p Lake, but they have ne,er
been seen since. A few 1-mnfish and a few bullheads were planted in
tllis lake at the time those were put in Carp Lake. Both lakes abound
in :fish food, and tlle conditions are very favorable for the black ha·...,.
The water in both lakes is quite pure and the tempera.turc at the time
of our visit was 70°.
A little lake of about 20 acre~, north of Uarp Lake, was visited, but no
:fish were found. The water was 11ot more than 1 foot deep and was
very warm. In one haul of the seiue we took a large number of tadpoles
and about 150 larval salamanders.
In addition to the lakes mentionedj there are otLer small pond::; and
marshes throughout the region, but all are shallow au<l contain no fish.
Elkhorn River rises in tbe central part of Rock County, in northern
Nebraska, flows southea1?t and final1y south, aud empties into Platte
River about 30 miles above its mouth. We examined it at Ewing and
at Norfolk, Nebr. At Ewing the stream was about 100 feet wide and 6
i11cbes to 5 feet deep, averaging 18 iucheR, and the current was moderate.
The bottom was sandy in most places, but occasionally tllere was a
bunch of aquatic vegetatiou, iu which we found s1rnfish (Apomotis cyanellus) and black bass (Jlficropterus sa,lmoides). ·w e al o took two pecies of suckers, a catfish, two darters, and several species of mi1111o w ~.
Near the river are some old bayous tliat are probably connected with
the river during high water, but at the time of our visit were i ··olated.
These contain thousands of youug black bass, most of them about onefourtb inch long.
Elkhorn River, 2 miles southeast of :Norfolk Junction, is 150 feet wide.
averages 2 feet in depth, and bas a swift curreut. The bottom i, . andy
aml trees line the sonth bank. Among tlJe fl h tak0n here were the
pickerel (L'uciiw lucius), Jarge-rnouthecl black bas·, r dl10r.,e ucker. ~
darter, and a number of minnows.
Near the river are. ome bayous tliat furnish excellent fl hing for
people of Norfolk the pri11 ipal fi.Hh beiug black ba. and , un 1 •
There ar two of the ·e bayous located in a nic ly woo<l d groy . Th
wtlt r wa quiet an<l in foe hallow place completely mat d
aquati Y g tation. < 1·om th bauk," th .·uufi:h ·oulcl b
en qui •
wimmiug aronnd looking for food, wJij}e fartli r al ug, p rha1 . nu r u: fi. h w 'l' jnmpiu r out of tlie wat r to ·at ·b th unw, n? in •
ha l1c l Yen tnr tl to 11 •ar tLc ,urfaee. . . Ia11 v fr ,, · wcr . ~ n , l
th· banl·.· an l h , 1nati v ·g· tation wu: w ,h Joa 1 • 1 with num
·cf animal lit' . On uoti ·ea! J fa ·t w. , t11 •· ·ar itv· f miuu
tJii. i. IHI 1 •IJJa kahl · wh •n w • ·on id r tll a rn lat~ · ·
b.
<~uth 'o,.J; o · l :,/l·lu, ,·" Ri ·cr.-T I tri utar · of Idl·h rn
it Ii a 1 vlii ·h r ·. ·arni u •d wa · th, . 11th fork of th
f t <l l; 'l
1

FISHES OF THE MISSOURI RIVER BASIN.

349

swift, and water with a temperature of 79½ 0 • The bottom was sandy,
the water clear, and there were no trees on the banks, only a few willows. We secured two species of minnows, one darter, and one sucker.
From a small pond near by we took a few catfish (Ameiurus rnelas) .
Norfolk Creek flows iuto Elkhorn River about 3 miles southeast of
Norfolk Junction, and near its mouth averages 35 feet wide and li feet
deep, but a few holes were as much as 6 feet. The current was rather
sluggish and the water somewhat muddy. The banks were well
wooded in places with cottonwood, box-elder, wilJow, and ash. From
this stream we secured at least five species of minnows, two species of
darters, one specieR of black bass, two species of catfish, and a redhorse sucker.
Big Elite River rises in sou th eastern Nebraska, flow s south, and
empties into the Kansas River. We :fished the Big Blue at Seward,
Nebr., where it was 30 feet wide, 2 to 4 feet deep, and very muddy.
From it we secured Lepom:is humilis, Ameiunts melas, Notropis lutrensis,
and Pimephales promelas. This stream was also examined at Crete in
1892, and by Mr. Rutter at Crete in 1891.
Lincoln Creek, a tributary of the Big Blue River, was 10 feet wide,
10 inches deep, had a current of 1 foot per second at York, was very
muddy, and registered a temperature of 68°. From it we took the folowing species: Notur1.is .fiav1.,is, Pim,ephales pr'?mel,as, A11ieiurus melas,
Nutropis lutrensis, and Notropis blennius.
At Seward, Nebr., Lincoln Creek was 40 to 50 feet wide, 4 to 6
feet deep, and very muddy. _W e found but one species of fish here,
Notropis lutrensis. The place :fished was just above a dam, con equently the water was much deeper than at other places.
Beaver Creek, a tributary of t:IJe Big Blue River, was fished at York,
Nebr. We found it a little l arger than Lincoln Creek a t tho Rame
place, but the same kind of a stream, and with a temperature of 71 °.
W c took from it A1neiurus melas, Notitrus .fiavits, Notropis lutrensis,
Pim.ephales vromelas, Notropis blennius, and Semotilu,s citroniaoulatus.

HISTORICAL AND BIBLIOGRAPHICAL.

In the following page we give the bibliography of the ichthyology
of the Mi souri River basiu. Webave meant to indnde all faunal Ji.ts
and such other papers as throw light upon the geographic di::;trilmtion of
tbe species of fishes in the drainage basin of that river. The titles
are arranged in chronologic order, thus euabling one to see at a glance
tl1c progress of ichthyological investigations in that region. Following
the title of each paper will be found a brief statement of the character
of the paper, and then a summary of its conteuts, including (1) the
page upon which the specieR is mentioned, (2) the name under which
recorded, (3) our identification of the nominal species, (4) tlle locality
from which the specimens were obtained, and (5) the name of the col-
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lector. Whenever the character of the paper permits it, the summary
is given in briefer form.
The first printed references to fishes of the Missouri River basin tha
have come under our notice are those by Lewis and Ola.rk in the journal of their famous expedition to the mouth of the Columbia River in
1803-1806. The original edition of the history of this expedition w a
published in 1814.
In 1893 appeared the elegant and splendidly annotated new edition
by Dr, Elliott Coues. In this edition all the fishes mentioned in t he
original journals and note books of the expedition are identified when
the reference js sufficiently full.
The fishes mentioned are, as would be expected, those which t he,
were able to catch for food, and we find tlrn following noted. with ·u fficien t detail to render identification possible: Ictaluru.s puncta tu .
Leptops olivaris or Anieiurus lacustris, Sti.zostedion canadense borew ·
Moxostomci aureolum, Pantosteits jordani, and Sahno my kiss leicisi.
The following are the more important notes on the :fishes seen. The
references are to the new edition of Lewis and Clark, in four volume~, bv
Dr. Elliott Coues (New York, 1893):
Vol.

p. 54 : ""\Vhite catfish [Ictalm·us punctatus], the eyes of which were m
and its tail resembling that of a dolphin/); Missouri River near m n
of Papillion Creek, near present site of Omaha.
Vol. 1, p. 76: "August 16. * ,¥ * A party had gone out yesterday to the
Creek [and] a second went to-day. They made a kind of drag
small willows and bark, and swept the creek. 'l'he fir t com
brought 318 fish, the second upward of 800, consisting of pike [p
ably Lucius lucius], bass [Jlficropterussalrnoides?J) fishresemblin~
tront, red-horse [.Moxostoma anreo l'urn], buffalo fish [Ictii>bussp .. ],
:fish, one :flat-back, p er ch) catfish , a small species of perch called o
Ohio silver-fish) a shrimp of the samo size, shape, and flavor of
about New Orl eans and the lo wer part of the l\lissi sippi. '·
found very fat mussels.n Few, if auy, of t h ese are certainlr id
able. This locality is in the present Dakota County) Nebru ·ka,
so uth of Dakota City. 'l'hey called the place "Fishing Camp.'
Vol. 1, p. 88 : " ome la.rge catfish, nine that would tog tber weigh :300 po
Nine miles below mouth of Bow Creek, Cedar onnty) ...Tebra ·ka.
may have been Leptops olivaris or .dmeiunts la custris.
ol. I, p. 320: "We ha Ye canght very few .fish on this ide of tho Mandan . and
w ro tu white catfi h of two to five pound '; l\li , onri Ii,
mouth of B anC'hamp 'r k, Mont., longitnclc about 10 W.
Vol. II, p. 363: "Th wh ite cat [-fish] ootinn
a high as ~Iarias Rinr, b
aro :earco in tlii part of tl1 .1 i S'> uri nor bas we cat11•ht
tb rn, iu c J a,·ing th , Iancfons which'" igh cl moretlrnn i.-p
\' I. u, P · '1: "I amn. cl my· lf catcbin"' tho ·e whit feat-] fi. h y t n
ca11_1rht npward of a clozpn in , fi w minute · they hit mo t t
th m lt of a cl n wliich ooclrith hrono-ht with ·him for th
f fL Jliug. '' ( L ·wi:.) 'l his loc, lit~ ms n a r th month of
I)

°

Pivn l 11~it11d • abont 110 30 '\Y.
'ol. "· p. ' 7: "B !l hu l of whit Ii 11'' [I. p1111r,tat11 ancl 1i=o. tedio
bor um]. l'all. of fi onri.
ol. 111 J>. 11;;<: ;· 0111 c:atfi h :wcl oft l1 11 tnrtl • w r procured··; n r
f 1 JlJ 'II l i '·1·.
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Vol. n, p. 362: "June 11. One of the men canght severnl clozen fish of two sp ecies.
The first is a1Jout nine iucbes long, of a white color, round in shape;
the mouth is beset both above and belo w with a rim of fine, sharp
teeth, the eye moderately large, the pupil dark, the iris narrow, and
of a yellowish brown. In form and size it resembles the white chub of
the Potomac, though its head is proportionally smaller. These readily bite at meat or grasshoppers; the flesh, though soft aucl of a fine
white color, is not highly flavored. The second species is preci1rnly of
the form and about the size oftbe fish known by the name of hickoryshad or old-wife: tbongb it differs from it in h~wing the outer edge of
both tho upper and lower jaw set with a rim of teeth, and the tougue
and palate also defended b y loug, sharp taeth b encliu g in ward; the eye
is very large, the iris ,vi<le, and of n, sil very color. These do not
inhabit muddy water, and tlie flavor is much superior to th a t of the
former species . Of the :first kind we have seen a few before we reached
Marias River; but bad found none of the last before we caught them
in the Missouri above its junction with tliat riv er." Tliis locality was
near the mouth of Maria,s River. Th e first spec ies is Stizostedion canadense borenrn, and the other either Hiodon alosoides or Hiodon terr;isus.
Vol. n, 11. 367: "June 13. In the afternoon they caught in the fa1ls some of both
kinds of the white fish, and half a d ozen trout from 16 to 23 inches
long, precisely resembliug in form and in the position of the fins the
mountain or speckled trout of the United States, except that the specks
of the former are of a deep black ,vhile those of the latter are of a
red or gold color. They have long , slrn.rp teeth on the pafa.te and
tongue, ::md generally a smaU speck of red on each side bebind the
front ventral fins; the iiesh is of a lJale yellowish red, or when in good
order of a rose-coloretl red." This locality is the lower or Crooked
!<'alls of the Missouri, 1)e1ow the present town of Great Fa,l1s, Montana.
The two kinds of '' white :fish" were probably Ictaliirus pnnctatus :md
Hiodon alosoide,'3, and the trout, of conrse, was Salrno rnykiss lewisi.
Vol. u, p. 373: The nex t day and at the same place they "obtaincu a number of fine
trout and several small cat fish, weighing about four pounds and differing from the white catfish lower down the Missouri." These were
probably not different from the ot her white catfish.
Vol. n , p.431: "Ju1y 20 . Since the river has become shallow we have cauo-ht a
number of trout and a fish white on the b elly and sides, but of a blnish
cast on the back, with a long, pointed mouth opening somewhat like
that of a shad." This was in tho Misso uri n early due east of Helena.
The fish were Salrno rnylcis-9 lewisi nrnl prnlJauly IIiodon afo,9oilles.
Vol. u , p. 458: "August 3. The only fish observecl in this part of the river were the
trout and a species of white fish with a remarkably long, small month,
which one of our men recognizccl as the fish calle<l in the Eastern States
the 'bottleuose.'" This was in Jefferson Fork of the Missouri, near the
mouth of ·whitetail Deer Creek, son th of Ilclena,. The tro nt was, 'alrno
1nylciss lcwisi; tlle "bottlenose" is not iclenti6able; it may have been
Corer;onus will-ietm8oni c;ism,011tamt8 or Pan loste t£8 jonlani.
Vol. 11, p. 4-95: '' August 13. Borne very ilne tront [Salmo 1nylci8B lcwisi] were caught,
as abo for several da.ys past." Tliis was in BeaYer head Ri vcr n ear the
mouth of Gr asshopper Creek, south of Dillon, Mont.
Vol. III, p.1138 : "July 16. One of the men caught a fish wliich they had not seen
before. It was eight inches long, and resembed a trout in form, bnt its
mo.nth was like that of a stnrgeon 1 and it J1ad n, red i;treak passing on
each side from tho gills to the tail." This locality was in the Yellowstone Ri ver near the mouth of Little Timber Creek, some30 mile below
Livingston, Mont. The fish was undonbteclly n, sttcker, and almost certainly the species named I'an to8fe11 s jorda11i 87 years afterward . There
is1 of course1 a possibility of its havi11g been Catostornus catostomus.
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The papers whose titles follow are each more or less faunal in character and each contains references to fishes from definite Missouri
Basin localities.
1854.

Lo u rs AGASSIZ. Notice of n, collection of fishes from the southern bend of
t.he Tennessee River, in the State .of Alabama. <Amer. Journ. Science
and Arts, 2d series, vol. xvn, To. 50, March, 1854, 297-308, and -'-To. 51.
May, 1854, 353-365.

In a footnote on page 304 of this paper Professor Agassiz described
as new two darters collected in the Osage River, Missouri, by . . . Ir.
George Stolley. These are Pmoi liohthys speotabilis ( =Etheostoma cceruleu1n speotabile) and Pmoilfohthys punctulatus ( =Etheostomapunctulatum ).
l.856.

CHARLES GIRARD. Researches upon the cyprinoid fishes inhabiting the
fresh waters of tbe Un ited States west of the Mississippi Valley, from
specimens in the mnseum of the Smithsonian Institution. <Proc . .Ac.
Nat. Sci. Phila. 1856, 165-218.

This js the first of the several papers based wholly or partly upon
the collections made by the naturalists connected with the Pacific
Railroad Survey parties which traversed portions of the l\Ii souri
Basin. The localities from which the specimens of these collection~
came are seldom given wjth any definiteness, as will appear from a
examination of the following table. In this table, and in all other of
like character in the present paper, the names of new species are printed
in italics.
P age. /

-

I

174
174

182
1 5

1 8

Collector.

----1-------

I

Carpiocles damalis . . . ..... / Carpiodes ye]i fer ........ Milk River ....... . Sucklty.
Pt_vcbostomus haydeni . . . Minytroma melanops . . . . Missouri River at Evans :md
Fort J>ierre.
Ilayil n.
Yellowstone River .
Do.
Catostomus (.A.comus) lac· Catostomus griseu · . . . . . Milk River........ uckley.
tarius.
/
Catostomus (Acomns) gri· . .. .. do .. ... . . .. .. ....... Sweetwater Rfrcr. Bowman.

170
172

175
JPO
182

I

Locality.

Identifi cation.

Nominal species.

·

c~':~~tomus sucklii .. . . ... . / Cato!ltomus commersonii
Pimepbal<>8/asciat11-~ .. .. . l'inwphalPs Jirom clas . .
Hybognathns argyr~tis . .. H,vbognatlm8 argyrite ...
:9:ybognathus cvansi . . . . . · / IIybogn_atlms nucl..iale
evamn.
.Argyrous c111lcis . •.•••••• ·/ Rhini('hthys cataractro

Milk Ri\·cr ..... .. . Suckley.
T(']JowstoueRivc>r. Hayden.
:Milk Rivn ... . . ... ~.nd: lt•y.

I

I Pogo111cl1U1p1
.
.
communi., ..

Fort Pierre, Nebr .. E,an:.

Sweetwater l~iYer. Bowman.

<lukis.
I
PJatygobio gracilis ...... Fort Pierre, ... Tcbr .. Enm.,.
:Fort Cnion ........ lJt-nig
A horn .Fort Union. ·uckl y.
~!ilk ltiYcr .... - . . .
no.
~: •llowston Hinr. II.1yd n .
• ·~) e t,~:at<'r m n·r. Bo ·man •
• ,ilk J.in•r ........•"uckl y•
.\!ilk • ml Littlo
Do .
.dutl!lv rivPrs.
b
.
Hyhopsls kr•11tll(·kio11 is. ."·.nr.twi'tte1· Jth·cr.
•
QW111a111... •• • • •
utropi. 1·or11ntu ............ tl• .. _.... ..... .
,uotilu mae.rorepl,al11s. , · motilu atrom:t(·nlatn . Fort Pforrn,
hr ..
111 ec 1•1 1111 • • •• • ••••••• do ............ ... ....•
twater l'h·cr.
/

•

i

•

~T

0

\\

•

353

FISHES OF THE MISSOURI RIVER BASIN.
1858.

The fishes [of the Pacific Railroad Surveys]; Pacific
Railroad Report, vol. x, 1-400, numerous plates, 1858; vol. VI, part IV,
No. 1, 9-34, 11 plates.

CHARLES GIRARD.

The reports of the Pacific Railroad Survey credit but 23 nominal
species to the Missouri Basin.
Page.

Nominal species.

Identification.

Locality.

Calliurus longulus ........ Apomotis cyanellus ...... Platte River ..••• ..
Stizostedion boreus ....... Stizostedion canadense Fort Sarpy, Nebr ..
boreum.
Milk River, Mont . .
Fort Union, Mont ..
98 Amblodon grunniens ..... Aplodinotus grunniens ... Milk River, Mont ..
212 Pimelodus olivaceus . ... .. . Ictalurus punctatus ....•. Fort Pierre, Nebr ..
Milk River, Munt ..
Yellows tone River,
Nebr.
Milk
River ........
Carpi
odes
velifer
.........
219 Carpiodes damalis ....... .
.Fort Pierre, Nebr ..
221 }Ptychostomus haydeni ... Minytrema melanops ..... Yellowstone River
21
Missouri River at
Fort Pierre.Nebr.
222
Catostomus
griseus
.......
Sweetwater River ..
}Acomus
griseus
..........
22
223 Acomus lactarjus ......... ..... do .................... Milk River ........
226 Catostomus sucklii ..... .. Catostomus commersonii .. .... . do .............
234 Pimephales fasciatus ..... Pimephales promelas ..•.. Yellowstone River.
Milk River ........
236
. do ....•.•......
....
Hybognathus
argyrite
....
}Hybognathus
argyritis
...
22
237 Hybognathus evansi ...... Hybogn:1-thus nuchale Fort Pierre, Nebr ..
Sweetwater River ..
evans1.
243 Argyreus dulcis .......... Rhinichthys cataractre . .•.. do ..... ....... .
dulcis.
248 Pogonichthys communis . . Platygobio gracilis .....•. Milk River ........
Sweetwater River ..
Missouri River at
Fort Union.
Milk River above
Fort Union.
Fort Pierre, Nebr ..
Yellowstone River.
Milk River ........
249 Gobio p:elidus .............
8
~ .•... do .............
251 Leucosomus dissimilis ....
LittleMnddvRiver
253 Leucosomus macrocepha- Semotilus atromaculatus .. Fort Pierre,'Nebr ..
lus.
254 }Nocomus nebrascensis .... Hybopsis kentuckiensis .. Sweetwater River ..
23
264 Plagyrus bowmani. ...... . Notropis cornutus ... ..... ..... do ........•....
284 }semotilus speciosus ...... Semotilus atromaculatus .. Tributary of Platte
25
River, Nebr.
320 Salar lewisi. .............. Salmo mykiss lewisi. .•... Falls of Missouri
River.
357 }Scaphirhynchus plati- Scaphirhynchus plato· Missouri River ....
59
rhynchus.
rhynchus.
358 Polyodon folium .......... Polyodon spathula ........ Fort Pierre, Nebr ..
17
32

~J::J!~ <fi!~:~i~::::::

l.859.

CHARLES GIRARD.

Collector.
Captain Pope.
Dr.Hayden.
Dr. Suckley.
Dr.Hayden.
Dr. Suckley.
Dr.Evans.
Dr. Sucklev.
Mr. Walker, Dr.
Hayden.
Dr. Snckley .
Dr. Evans.
'Dr. Hayden.
Dr. Evans.
J. S. .Bowman.
Dr. Suckley.
Do.
Dr.Hayden.
Dr. Buckley.
Do.
Dr.Evans .
J. S. Bowman.
Do.
Dr. Suckley.

J. S. Bowma.n.

E . J.Denig. ·
Dr. Suckley.
Dr. Evans.
Dr.Hayden.
Dr. Suckley
Do.
Do.
Dr.Evans.

J. S. Bowman.
Do.
Do.
Dr. Suckley.
Dr. ShUIIlard.
Dr.Evans.

Ichthyological Notices. <Proc . .A.c. Nat. Sci. Phila.1859,

100-104.

In these" notices" Dr. Girard described as new two species of darters
from the Missouri Basin, viz: In Notice xxxvu, p.103, Boleichthys exilis,
obtained by Dr. George Buckley in the Little Muddy River, and in
Notice XL, p. 104, Boleichthys warreni (=Boleichthys exilis ), obtained
by Dr. F. V. Hayden in the Cannon Ball River September, 1856. The
Cannon Ball flows into the Missouri just below Bismarck, N. Dak., in
long. 100° 30', lat. 46° 30'. The stream called Little Muddy River is
probably near Bismarck.
F, R. 94-23
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1860. CHARLES C. ABBOTT. Descriptions of two new species of Pinielodus from
Kansas. <Proc. Ac. Nat. Sci. Phila. 1860, 568-569.

In this paper are given descriptions of the two nominal species, Pimelodus hamrnond-ii ( =Ictalurus punctatus) and .Pimelodus notatus (=Ictalurus punctatus ). The types of each were collected at Fort Riley,
Kans., by Dr. W. A. Hammond, presumably from the Kansas River.
1860. Dr. GEORGE SucKLEY. Report upon the fishes collected on the [Pacific Railroad] Survey; chapter 1, Report upon the Salmonidce; chapter 2, Report upon the fishes exclusive of the Salnionidce. Pacific Railroad
Report, vol. xu, part m, No. 5, pp. 307-368, with 21 plates, 1860; and
in Natural History of Washington Territory, same pagination, plates,
and date.

All of the dozen Missouri Basin' fishes mentioned in this paper were
collected by Dr. Suckley. .
Page.
348
351
355
359
360
360
360
360
361
361
361

364

1862.

Nominal species.

Identification.

Locality.

(Salmo) Salar lewisi........ Salmo my kiss lewisi ......••.. -· · Falls of Missouri
River.
Stizostedion boreus ......••. Stizostedion canadense boreum .. Milk River.
Do .
.Amblodon grunniens ....... .A.plodinotus grunniens ......... .
Do.
Pimelodus olivaceus ........ Ictalurus punctatus ..•...•.......
Do.
Carpiodes damalis . . . . . . . . . . Carpiodes velifer .............. --·
Do .
.Acomus lactarius ........... Catostomus griseus .....••..... ··
Catostomus sucklii .•• , , • • . . Catostomus commersonii.,, ••••.. Upper Misso uri
and its tributaries.
Pimephales fasciatus ....... Pimephales promelas ......••.... - Milk River.
Do.
Hybognathus argyritis .... Hybognathus argyrite .. - ....... .
Do.
Pogonichthys communis .... Platygobio gracilis .............. .
Do.
Gobio gelid us............... Hybopsis gelid us .............. - .
Hyodon tergisus............ Iliodon tergisus ................. - West of For t
Union.

THEODORE GILL. Observations on the genus Oottus, and description of w
new species (abridged from the forthcoming report of Capt. J. H.
Simpson.) <Proc. Bost. Soc. Nat. Hist., vm, 1862, 40-42.

In this paper, page 40, is given the original description of Potm
cottus punctulatus ( = Oottus bairdi punctula-tus ), the type a single ~ l
men obtained by Dr. George Suckley in 1859, "between Bridger P
and Fort Bridger." This is probably in the Missouri Basin.
1862a.

TIIEODORE GILL. Descriptions of new species of Pimelodinre (abridaed
the forthcoming report of Capt. J. H. irnpson). <Proc. Bo
Nat. Hist., VIrr, 1862, 42--46.

In this paper Dr. Gill de cribed a new 3 species of catfishe
Ictaluru si1np. onii ( =L punctatus), from the "Big Sandy Riv
iver); A.tniurus obesu ( =Am ·
' ( r bably the Kan a
uppo ed to be from ebra k, ' ( llected by .Mr. McCar
occidentalis ( = . jf.a,z u ) from Platte River. The .fir t
llectecl y Dr. Suckl y.
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1863. F. W. PUTNAM. List of the fishes sent by the Museum to different institutions
in exchange for other specimens, with annotations. <Bull. Mus. Comp.
Zool., vol. 1, No. 1, 2-16, 1863.

In this paper are described 2 species supposed to be new. The types
of each were collected by Mr. Stolley in the Osage River, Missouri.
They are Alburnus lineolatus .A..ga1,siz MS., 1854, and Alburnus zonatus
Agassiz MS., 1854 (=Notropis zonatus). The first of these is unidentifiable; it may be'Notropis scylla.
1864. THEODORE GILL. .A. new species of Percopsis (Percopsis ham1nondii) from Kansas. <Proc. Ac. Nat. Sci. Phila. 1864, 151.

In this note Dr. Gill describes Percopsis hammondii (=Percopsis guttattus), the specimen said to have been obtained in Kansas by Dr. W . .A...
Hammond.
1864. E. D. COPE. On a blind Silurid from Pennsylvania.
Phila. 1864, 231-233.

<Proc. Ac. Nat. Sci.

In the paper bearing this inadequate title Professor Cope describes
not only the blind catfish from Pennsylvania and a new darter from New
Jersey, but a new darter (as Pmcilichthys mesreus = Boleosoma nigrum)
from Platte River, near Fort Kearney, Nebr. The type was collected
by Dr. Hammond.
EDWARD D. COPE. Partial catalogue of the cold-bloo<l.ed Vertebrata of
Michigan. Part I. <Proc. Ac. Nat. Sci. Phila. 1864, 276-285.

1864a.

In this paper Professor Cope records 5 species of fishes from the Missouri Basin, 4 of which he describes as new. .A..11 were collected by Dr.
W . .A... Hammond.
Page.
277
278
282
283
28!

1865.

Present identification.

Species.
Pogonicbtbys (Platygobio)
gulonellus.
Rbinicbtbys maa;illosus... . .
.A.lburnus oligaspis .•••.. ....
Hybognatbus evansi ....... .
Campostoma hippops . . •••..

EDWARD D . COPE.
:.Michigan. Part

Locality.

Platygobio gracilis ...... -·· .... Near Bridger Pass.
Rbinicbtbys cataractro dulcis .. Kansas .
Notropis clilectus ..... . ........
Do
HylJognatbusnuchale evansi. .. Upper'Platte River.
Campostoma anomalum ........ Platte River at Fort
Kearney, K ans .

Partial catalogue of the cold-blooded Vertebrata of
<Proc. Ac. Nat. Sci. Phila,. 1865, 78-88.

11.

In this paper Professor Cope incorporates a "Note on fishes brought
from the Platte [Kansas] River, near Fort Riley, by Dr. W . .A... Hammond." Twenty-four species are mentioned, three of which ( Gasterosteits micropus, .Fundulus sciadicus, and Lepidosteus otarius) are
described as new. The localities as igned to some of these species seem
to be erroneous. Gila affinis certainly did not come from any Missouri
Basin locality, and the trout mentioned as Trutta lewisi probably came
from some point in the headwaters of the South Platte rather than
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from Fort Riley. Fort Riley was on the Kansas River, in what is no.......
DaviR County, Kans., near the present town of Junction City. It is
very doubtful if trout ever occurred so far east in Kansas.
Page.
85
85
85
81
85
85
85
78
85
85
85
85
85
85
85
85
85
85
85

~~

Identification.

Bryttus longulus . ................ . .A.pomotis cyanellus.
Stizostedium americanum ....... . Stizostedion canadense.
Precilichthys mesreus ............ . Boleosoma nigrum.
Gasterosteus micropus .......... . Eucalia inconstans.
Trutta lewisi. ................... . Salmo my kiss stomias.
Hyodon terg-isus ................. . Hiodon tergjsus.
P ercopsis hammondii ............ . Percopsis guttatus.
Fundulus sciadicus .. . ........... . Fundulus sciadicus.
Carpiodes damalis .... . .......... . Carpiodes velifer.
Catostomus cbloropterum ........ . Catostomus commersonii.
Campostoma hippops ............. . Campostoma anomalum.
.
Hybog-nathus evansi. ............ . Hybognathus nuchale evans1.
Pimephales promelas ............ . Pimephales pronielas.
.Alb urn us oligaspis .............. . Notropis dilectus.
Gila affinis ....................... . Gila robusta (locality erroneous).
Semotilus corporalis ............. . Semotilus atromaculatus.
Semotilus pallid us ...... .... .... . .
Do.
Platygobio gulonellus ............ . Platygobio irracilis.
Ceratichthys cyclotis ............ . Hybopsis kentu ckiensis. .
Rhinichthys cataractre dulcis.
1
~::::::::::: Ictalurus punctatus.
Ictalurus notatus ............ ... . .
Do.
.Amin, calva ...................... . .Amia calva.
L epidosteus otarius . ..••.......... Lepisosteus osseus.

fc~~t~~~!bl!~!~~1:!~

86
86
86

1870.

Nominal species.

D. COPE. A partial synopsis of the fishes of the fresh water of
North Carolina. <Proc . .Amer. Philos. Soc. 1869-70 (June 7, 1 70).
448-495.

EDWARD

In this paper, page 482, Carpiodes grayi ( = Carpiodes velifer) is
described as new. The definite locality is not known, but Prof. Co e
says "it is probably from one of the Western States."
1870.

Histoire naturelle des poissons, ou ichthyologie gene
vol. n , 1870.

AUG. D uMERIL.

In this work the common sturgeon of the Great Lakes and the
sissippi Valley is described as new no fewer than sixteen time .
types of three of these nominal species are reputed to have come fr
the Mi ouri Basin. They are the following: Acipenser (Huso) o
Upper Mi ouri; Acipenser (Huso) rauchii, Osage River, Mis ouri.
Acipen ·er (Huso) anasimos, Mis ouri River, near St. Louis.
1871..

D. COPE. Recent reptiles and fi h s. Report ou the reptile
fl h obtain cl by the naturali t of the expedition. <Prelimi
Report
eological nrvey of Wyoming and portion· of con L
t rritory being a second annual report of progres ,, 432-!4:?.
(1 71 ) .

EDWARD

e.

FISHES OF THE MISSOURI RIVER BASIN.

a

Nominal species.

Present name.

357

Locality.

Imo (Salar) stomias ...• ... Salmo mykiss stomias ...... Platte [Kansas] River
near Fort Riley.
Catostomus sucklii ......... Catostomus commersonii. .. Pla tte River.
Catostomus griseum ........ Catostomus griseus ........ Horse Creek, Red Cloud
Creek, Platte River.
437 P tychostomus bucco ....•••. Moxostoma bucco .......... St.Joseph, Mo.
437 Campostoma anomalum .... . Campostoma anomalum .... Probably hearlwaters of
Platte River.
437 Co liscus parietalis .... ...... Pimephales pron::elas ....... Missouri River near St.
Joseph.
437 H ybopsis mis.guriensis . •.... Notropis blennius . ......... N ear St. Joseph, Mo.
438 H ybopsis scylla ... ....• ..... N otropis scylla .... ...... ... R ed Clond Creek.
438 Ph otogenis piptolepis ..•.. .. N otropis piptolepis . . . .. .. .. North Platte Rivflr and
R ed Cloud Creek.
439 H ypsilepis cornutus ........ Notropis cornutus .... ... .. Red Cloud Creek.
prinella l>illingsiu,n a ..... Notropis lutrensis .......... St. Joseph, Mo.
Do .
oniana jiigalis ............ ..... do ......................
440 Al burn ell us percobromus ... Notropis rubrifrons ........
Do.
440 Sa rcidium scopiferum .. ••••. Phenacobius scopifer . ... ... Mi s souri River n ear St.
Joseph, Mo .
442 Rh inichthys maxillosus .... Rhinichthys cataract re
R ed Cloud Creek and
P latte River.
dulcis.
442 No turus f!avns ... .... ....... Noturas f!avus .... ... ...... Platte River.
434
434

:~

~

1872. EDWARD D. COPE. Report on the recent reptiles and :fishes of the survey, collected by Campbell Carrington · and C. M. Dawes. <Preliminary
Report U. S. Geological Survey of Montana and portions bf adjacent
territory, being a fifth annual report of progress, 467-476, 1872.

Only th.ree or four species from the Missouri Basin are mentioned in
this paper.
Page.

N ominal species .

Present name.

469

TbyruaUus tricolor .. . Thymallus signifer
ontariensis .

471

Salmo pleiiriticus .. ... Salmomykiss stomias
and Salmo m ykis s
lew isi.

476

U r anidea pun ctulata. Cottus b airdi punctulatus.

1874.

Locality .
Y ellow Creek and the Gallat in Fork
of the Missouri in Montana ; b eadw ater s of Yellow ston e.
Platte R iver anrl Yellowstone River ;
Yellow Creek and Gallatin Fork
of Mi ssouri , Montana ; Y ellowston e L ak e .
Gallatin Fork of the M issouri River .

EDWARD D. COPE. On the Plagopterinre and the i chthyology of Utah.
< Pro c. Amer. Philos. Soc. Phila. 1874, 129-139, 1-11 of repdnt.

In this paper one species is recorded from the Missouri Basin, viz:
Fundulus fioripinnis, which is described as new (as Haplochilus .floripinnis, on page 10 of reprint). The specimens were obtained by Mr. J.
M. Keasbey from the South Platte River near Denver.
1874.

GEORGE SucKLEY. On tb e North American speci es of salmon anu trout.
< R eport U.S. Fish Comm. 1872-73 (1874), 91-160.

Thi s paper was written by Dr. Suckley in 1861, but wa.s not printed
and published until 1874. Only one species is mentioned from the
Missouri Basin, viz: Salmo mylciss lewisi (as Salmo lewisi ), on page 139,
from headwaters of the Missouri (Dr.-Suckley; Dr. Cooper); southern
tributaries of the Yellowstone; Black HiJls, Nebr. (Dr. Hayden); on
p age 140, "Falls of the Missouri in Nebraska" (Dr. Cooper); "Great
Falls of the Missouri" (the types; Dr. Suckley).
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1874. · JAMES W. MILNER. Notes on the grayling of North America.
U.S. Fish Comm. 1872-73 (1874), 729-742.

<Report

In this paper, p. 741, Professor Milner describes the grayling of the
headwaters of the Missouri as a new species, to which be gives the
name Thymallus montanus. The type came from Camp Baker, :l\Iontana.
E. D. COPE andH. C. YARROW. Reportupon thecollectionsoffishesmade in
portions of Nevada, Utah, California, Colorado, New Mexico] and
Arizona, during the years 1871, 1872, 1873, and 1874.
S. Geographical Surveys west of the one hundredth meridian, in cha r ge of
First Lieut. G. M. Wheeler, Corps of Engineers, U.S. Army, v ol. ·L
Zoology, Fishes, 635-703, pls. XXVI-XXXII, 1875 (1876).

1876.

<U.

The only species mentioned in this report from the Missouri Basini..,
Fun·du.lus .fioripinn-is (as Haplochilus floripinnis, p. 695, pl. xx--rrrr.
:figs. 4, 4a, 4b ), from Denver, Colo.
THEODORE GILL. Report on [the] ichthyology [of Captain Simpson' explora.t ions across the Great Basin of the T·e rritory of Utah in 1 5 J·
Appendix L, 385-431, pls. I-IX, 1876.

187(;>.

In this report the following species are mentioned as having b een
obta.ined from Missouri Basin localities:
Page.

Nominal species.

Present name.

408
417
420
423

Platfcgobio communis ......
Icta urus simpsoni. .......
.Amiurus ouesus ..........
N oturus occidentalis ......

Platygobio gracilis ........
Ictalurus punctatus ......
.A.meiurus melas ..........
Noturus :flavus ............

Locality.
Platte Valley.*
Big Sandy RiYer of Kan.-a..
Probal>ly Nebraska.
Platte River.

* The specimen s of this species which Dr. Gill r ecords from "G~een River, Utah ," almo~t certa~y
came from som e point in the Missouri Basin. It is not known to occur in tho Green Hn·er Il '-In.
This is not the Big Sandy Fork of Green River, 'kmt probably the Platte, or possil>ly t he arkan

1878.

DAVID STARR JORDAN. Report on the collection of fi sh e macle b,
Ernott Coues, U. S. A., in Dakota and Montana during t he ea~-~
1873 and 1874. <Bull. U. S. Geol. nnd Geog. Surv. Terr. , IV, 1 1 •

The fishes reported upon in this paper were collected by Dr. Elli
Coues, naturalist of the United States Northern Boundary n v
The localities are not, in most cases stated with such definitene , ..
desirable. The following 9 specie~ are reported from the )Ii
Ba in:
Page.

N ominal sp eci s .
aphyrynchns platyrl1yn<-l1 m1.

P resent nam .

Locality .
F or t Buford, ~·.

Bi,,. Muddy J:h- r.

k.
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1879. E. D. COPE. A contribution to the zoology of Montana.
alist, XIII; July, 1879, 432-441.

359 '

<American Natur-

In the summer and autumn of 1876 Professor Cope made an expedition into Montana and South Dakota, the special object of which was
the investigation of the beds of the Judith River lignite formation and
the extraction of their fossils. Some attention was given to the present fauna of the region, and this paper contains his notes on the fishes
and other animals observed. The fishes mentioned were seen chiefly
in the vicinity of Fort Benton, on the Missouri River, in longitude 110°
40' west, latitude 47° 50' north, and neal' the mouth of Battle Creek,
which empties into the Missouri a short distance north of the mouth
of the Moreau River, South Dakota, longitude 100° 30' west, latitude
45° 25' north. The streams from which fishes are recorded in this
paper are: Missouri River at Fort Benton and near mouth of Battle
Creek; lower portion of Battle Creek, South Dakota; Judith River,
the Upper Missouri.
Montana, and head waters

of

Page.

Nominal species.

Present name.

439t
440 > Lucioperca borea.. .. • . . . . Stizostedion

canadense bo-

reum.

440
440

Lotamaculosa ............ Lota lotamaculosa .....•......
Ichthrelurus punctatus... Ictalurus punctatus ......... .

440
440

Semotilus corporalis ...... Semotilus atromaculatus .... .
Pogonichthys co=unis. Platygobio gracilis .......... .

440

Rhinichthys maxillosus . .
Phoxinns milnerianus ....
Cbrosomus sp. ( 1) . . . . . . . .
Hybog11athns evansi.. ...
Ryborhyncbus nigellus ..
Hyodon tergisus . • . . • . • . .

440
440
440
440

441
441

441
441
441

J.881.

Rhinicbtbys cataract:n dulcis.
Leuciscus milnerianus .... , ...
Chrosomus dakotensis 1..••...
Hybognathus nuchale evansi.
Pimephales promelas ........ .
Hiodon t ergisus ...•.•.••..•. .

Coregonus williamsonii . . Corcgonus williamsoni cismontaims.
Lepidosteus productus ... Lepisosteus platostomus ..... .
L epidosteus otarius...... Lepisosteus osseus .. ... ..... . .
Scapbirhynchops platy- Scaphirhynchus pla torynrhynchus.
chus.

c.

Locality.

Missouri River at Fort
Ilenton and elsewhere,
abundant.
Battle Creek.
Pools l eft by river near
Battle Creek.
Ilattle Creek.
Fort Ilenton, Judith
River.
Ilattle Creek.
Ilattle Creek, probably.
Ilattle Creek.
Do.
Do.
Judith River and river
pools n e a r B a t t l e
Creek .
Head s of tributaries of
the Upp r Missouri.
River pools near Battle
Creek.
Do.
Missouri River at Fort
Benton.

SAMUEL GARMAN. New and little-known reptiles and fishes in the Museum
collections. Bull. Mus. Coi_np. Zool., VIII, No. 3, 85-93, February, 1881.

This paper contains a single reference to the Missouri Basin. On
page 88 Fundulus lineatus is described as new (as Zygonectes lineatw;),
and "northeastern Wyoming" is given as the type locality.
l.88la. SAMUEL GARMAN. North American fresh-water :fishes (1) . Scie;nce Observ~r,
vol. nr, No. 8, 1881, 57-63.

In this paper is given a synopsis of the species of Rhinichthys. Tbe
western dace (Rhinichthys cataractm dulcis) is recorded from Missouri
Basin localities as follows: Northeast Wyoming and Montana (as R.
ocella sp. nov.); Cheyenne, Wyo. (as R. dulcis); and from Kansas (as
R. maxillosus).
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1883.

DAVIDS.JORDAN and CHARLES H. GILBERT. Synopsis ofthefishes of:Nort"h
America. Bull. U. S. Nat. Mus., 16, 1882 (1883).

In the Synopsis are several references to Missouri Basin localities
none of them, however, being original references.
SETH E. MEEK. Description of a new species of Hybopsis (Hybopsis monta n us).

1.884.

This species was described from three specimens (No. 36882, U. S.
N. M.) collected by Dr. F. V. Hayden. The exact locality is not known:
but it is presumably somewhere in the Upper Missouri region.
DAVID S. JORDAN. Descriptions of four new species of P r.ecilichtl1ys in the
United States National Museum. <Proc. U.S. Nat. Mus., YII, 1884,
477-480 .

1884.

. On page 479 of this paper Pmcilichthys beani (=Boleosoma nigrum ) i~
described as new. The type (N~. 35754:, U.S. N. M.) came from Tabo
Creek, Lafayette County, Mo.
CHARLES H. GILBERT. Notes on the fishes of Kansas. <Bulletin Wa hlmrn
Laboratory of Natural History, vol. I, No. 1, 10-16, September, 1

1884.

In 1883 the Washburn College laboratory of natural history (Topeka.
Kans.) began a biological survey of the State of Kansas, under Prof.
Francis W. Cragin, director, at that time professor of natural hi tory
in Washburn College. The :fishes, which were collected chiefly by Professor Cragin and bis students and by Dr. Watson, of Ellis, Kan-..
were studied by Dr. Gilbert. This paper and three others published in
1885, 1886, and 1889, respectively, contain the results of his examination
of the different collections.
Page.
10
10
10

1l
11

11
12
12
13

Identification.

Nominal species.

Locality.

..A.miurusmelas . ............ ..A.meiurus melas .......... Kansas River, Topeka.
Ictiobus carpio.. .. . . . . . . . . . Carpiodes car pio. .. . . . . . . . Mauliattan, Riley County
Ward Creek.
Catostomus teres. .. .. •. . . .. Catostomus commersonii. Shunganun~a Crerk an
Kansas River, Topeka.
Campostoma anomalum .... Campostoma anomalum ... Alma, Wabann eeCounty;
Kansas River, Topek •
Ellis, Ellis County.
Hybognathus nuchalis..... Ilybognathus nuchale . . . . Warcl Cre k, Menoken;
KansasRh-er, Topeka.
Pimepbales cor.fertns
Pimephales promelas. .... Ellis, Elli Co1mty.
Pimepbales notatus .. : : : : : : Pimephal s notatus....... ,V-ard Creek.
Cliola straminea............ Totropis blrnniu . . . . . . . . .
Do.
Cliola (Hy bop i ) topeka....
otropis topeka . . . . . . . . . . hunganunga reek, Topeka.
Jiola (1) gibbosa .......... Notropis lntr nsis ....... . Ward rl'ek.
in11ilns cornut11 ..... ... . Notropis cornntns ....... . Ellfa, Elli County.
Mir,in~lns_ (Lythruru ) niu· Notropis umbratili om- bonganunga Creek, T
ri.pinm,_.
bratili .
·
Ph na_<·obms mirabilis ...•. Pbenacobius mirabilis .... ~r~aCr k.
motilu corp ralis. .... ...
motilu atromaculatus .. bunganunga r k, ToFnTI<ln!n zeb:l!1ne ... ...... Fnnclulns z brinn ....... EIVi ~~lli Count'\".
L JHm11. h11m1h .............. Lepomi lmmili . . . . . .. . . . . ,Yard an,l 'hnn::!annn _
I
rr • k. , Top k .
p
11; l i hthy
·rul ns ..... Eth o.tomal pidum ...... Ellu,Elli County.

1
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1885. CHARLES H. GILBERT.
U. S. Nat. Mus.,
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Description of three new fishes from Kansas. <Proc.
1884 (January 19, 1885), 512-514.

VII,

Two of these three species are from Missouri Basin localities, viz:
Gliola (Hybopsis) topelca ( =Notropis topelca) from Shunganunga Creek,
Topeka (type, No. 36600, U. S. N. M., coll. Prof. F. W. Cragin), and
Minnilus (Lythrurus) nigripinnis ( = Notropis umbratilis umbratilis), also
from Shunganunga Creek, Topeka (type, No. 36613, coll. Prof. Cragin).
The first publication of these names was really in the preceding paper.
1885. DAVID STARR JORDAN and SRTH E. MEEK. List of fishes collected in Iowa
and Missouri in August, 1884, with descriptions of three uew species.
<Proc. U. S. Nat. Mus. 1885, 1-17.

The explorations upon which this paper was based were carried on
during August, 1884, under the auspices of the United States National
Museum and the United States Fish Commission. The field work was
under the direction of Dr. Jordan, assisted by Mr. Meek.
Collections were made in the Missouri Basin at the following places:
(a) At Bedford, Taylor County, Iowa, from the east fork of Hundred and Two River,
and at Marysville, Nodaway County, Mo., from Hundred and Two River.
(b) At St. Joseph, Mo., from Missouri Hiver on the Kansas shore opposite the city.
(o) About 6 miles east of Lexington, Lafayette County, Mo., from Tabo Creek, a
small tributary of the Missouri.
(d) At Brownsville, Saline Connty, Mo., from Blackwater Creek , and near Sedalia,
Pettis County, Mo., from Flat Creek. Both of these creeks are small tributaries
of La Mine River, which·ftows into the Missouri northeast of Sedalia.
(e) At Clinton, Henry County, Mo., from Grand River, and at Calhoun, in the same
county, from Tabo Creek, a small tributary of Grand River. Grand River flows
into the Osage River at Warsaw, a few miles southeast of Clinton, and the latter
stream unites with the Missouri just below Jefferson City.

Nineteen species were obtained from Hundred and Two River:
Noturus fl.avus.
Ameiurns melas.
Ictalurus punctatus.
Carpiodes velifer (as Ictiouus velifer) .
Catostomus commersonii
(as C. te1-es).
Hybognathus nuchale.
Pime.phales promelas.
Pimepbales notatus.

Notropis blennius (as N. Hybopsis kentuckiensis (as
d eliciosus).
H. bignttatus).
N otropis topeka ( only at Semotilus atromaculatus.
Bedford, from an aban- Lepomis humilis.
doned stone quarry).
Apomotis cyanellns (as LeNotropis lutrensis.
pomis cyanellus).
Notropis umbratilis.
Boleosoma nigrum (as Boleosoma olmstedi macuNotropis cornutus (as N.
megalops).
latum).
Phenacobius mirabilis.

From the Missouri River, opposite St. Joseph, the fo1lowing 22
species were co11ected:
Lepiso teus ossens.
Leptops olivaris.
Ameiurus melas.
Ameinrus natalis.
Ictalurns punctatus.
Ictalurns fnrcatus.
Ictiobus cyp~inella.
Ictiobus urus.
Ictiobus bubalns.

Ictiobus carpio.
Hiodon alosoides.
H ybognathns nuchale.
Micropterus salmoides.
Notropis blennins (as N. Apomotis cyanellus (as Ledeliciosus).
pomis cyanellns).
Platygobio gracilis.
Lepomis pallidus.
Hybopsis meeki (as H. ge- Pomoxis annularis.
lidus).
Stizostedion canadense.
Dorosoma cepedianum.
Aplodinotus grunniens.
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From Tabo Creek, near Lexington, 9 species were obtained, viz:
Ameiurus melas.
Ictalurus punctatus.
Notropis blennius (as N.
d eliciosus).

N otropis lu trensis.
Phenacobius mirabilis.
Semotilus atromaculatus.
Hiodon alosoides.

Dorosoma cepedianum..
Apomotis cyanellus (as Lepomis c;yanellus).

From the tributaries (Blackwater and Flat creeks) of La Mine River
24 species were obtained, viz: ·
Labidesthes sicculus.
Noturus fl.avus.
Notropis lutrensis.
Micropterus salmoides.
Ameiurus melas.
Notropis umbratilis.
Carpiodes velifer (as Ictio- Notropis cornutus (as N. Apomotis cyanellus (a.s
Lepomis cyanellus).
bus velifer).
mega.lops).
Lepomis humilis.
Catostomus commersonii Notropis rubrifrons.
· (as C. teres).
Abramis crysoleucas (as Pomoxis annnlaris.
N otemigon us ameri can us Boleosoma nigrum ( as BoMoxostoma aureolum ( as
leosoma olmstedi macuc h r y s o 1e u c u s ; from
M. macrolepidotum dulatum).
Blackwater Creek only).
quesnii).
Etheostoma creruleum
Campostoma anomalum.
Phenacobius mirabilis.
spectabile (as E. variaPimephales notatus.
Hybopsis
kentuckiensis
tum spectabile) .
Notropis blennius fas N.
(as H. biguttatus).
Aplodinotus grunnien .
deliciosus).
Semotilus atromaculatus.

From the tributaries (Grand River and Tabo Creek) of Osage River
the following 27 species were secured:
Lepisosteus ossens.
Notropis blennius (as N. Dorosoma ccpeJianum.
Apomotis cyanellu
(
Noturus flavus.
deliciosus).
Lepomis cyanelln ) .
Ameiurus melas.
Notropis gilberti.
Lepomis humilis.
Lcptops olivaris.
Notropis dilectus.
Radropterus phoxocephaIctalurus punctatus.
Notropis umbratilis.
Carpiodes velifer (as Ictio- Notropis cornutus (as N.
lus.
Boleosoma nigrum (a B.
bus velifer).
megalops).
olmstedi macnlatmn ) .
Catostomus commersonii Notropis lntrensis.
Etheostoma cu.. rul eum
(as C. teres).
Phenacobius mirabilis.
spectabile (a. E. ,ari Cam::;>0stoma anomalum.
Hybopsis storerianus.
Pimephales notatus.
tum spectabile).
Semotilus atromaculatu .
Cliola vigilax.
Aplodinotu grnnni n .
Micropterus salmoides.
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97
97
97
98

Ictalurus punctatus ........
Amiurus rnelas ............_.
Ictiobus carpio ..............
Catostomus teres ...........

Ictalurus punctatus .....
Ameiurus melas ........
Carpiodes carpio ........
Catostomus com.mersonii

98
98

M oxostoma macrolepidot.um Moxostoma aureolum ...
Campostoma anomalum ..... Campostoma anomalum.

Ward Creek.
Slnmganungaand Ward creeks.
Manhattan and ·ward Creek.
Sbunganunga Creek and Kansas
River.
Shunganunga Creek.
ShunganunTia Creek, Kansas
River, El is, and Mill Creek.
Wai:d Creek, Menoken, and
Kansas River.
Shunganunga Creek, Kansas
River, 'Nard and Mill creeks
and Ellis .
Shunganungaand Ward creeks .
Shunganuu/fia Creek and Ellis.
Ward and S nng::t nunga creeks .
Ellis; Shunganunga, vYarcl, and
Mill creeks .
Shunganunga Creek.

Page.

98

Hybognathus nuchalis ...... Hybognathns nuchale ..

!l8

Pimephales promelas .. ... .. Pimephales promelas ...

!l8
98
!l8
98

Pi'mephales notatus .........
Notropis topeka ...... ......
Notropis lutrensis ..........
Notropis megalops ..........

Pimephales not.atus .....
N otropis topeka .. .. . ...
Notropis lutrensis ......
N otropis cornutus ......

N otropis nigripiunis ........ Notropis umbratilis
umbratilis.
Phenacobius mirabilis ..
Hybopsis kentuckiensis
Semotilus atromacnlatus
.l!'undulus zebrinus .. ...
Lepomis lrnmilis . .......

98

Phenacobius mirabilis ......
Hybopsis bigutt:1,tus ........
Semotilus atromaculatus ....
Funclulus zebrinns ........ .
Lepomis humilis ..... ...... .

!l8
98

~W1na:~~k~gaancl Ward creeks.
Mill and Shunga,mmga creeks.
Ellis.
Ellis; Ward and Shunganunga
creeks.
Lepomis cyanellus .......... Apomotis cyanellus ..... Ward and Shunganmiga creeks.
Etheostoma variatum ....... Etheostoma creruleum Ellis.
spectabile.

!)!)

99
99
99
99

F. W. CRAGIN. Note on the chestnut lamprey.
Nat. Hist., vol. 1, No. 3, 99-100.

1885.

<Bull. Washbt:.rn Lab.

In this note Professor Cragin records the occurrence of the chestnut
lamprey (Ichthyomyzon castaneus) in Mill Creek, Shawnee County, Kans.
1885a.

F. W. CRAGIN. Preliminary list of Kansas fishes.
Nat. Hist., vol. 1, No. 3, 105-111.

< Bull. Wash. Coll. Lab.

This is a list of 91 nominal species thought to inhabit the waters of
Kansas. Of this number 69 are credited to tl1at portion of the State
lying in the Missouri basin. These are given in the following tabular
list:
Page.
106
106
106
106
106
100
106
106
106
107

107

Nominal species.

Identification.

Locality.

Am.mocaites niger ......... . Lampetra wilclcri. ....•..•.. Kansas River at Lawreuce (Snow).
Petromyzon argenteus . ..... Ichthyornyzon concolor ..... Osage River (Prof.
. Wheeler).
Petromyzon castaneus ...... Ichthyomyzon castaneus ... Mill Creek, Wabaunsee
County (Cragin).
Polyodon spathula . ........ . Polyodon spatbula ......... . Kansas River at Lawrenco (Snow).
Do.
Acipenser rubicundus ...... Acipenser rubicund us . . ....
Scaphirrhynchops platyr- Scaphirhynchns platoryn- Kansa.'! River at To£eka
(Cragin) and
awrbyuchus.
chus.
rence (Snow).
·
Lepidosteus osseus ......... Lepisosteu. osseus ...•...... Kansas River (Cragin)
an cl Osage Riv e r
(Wbeelcl'),
Lepidosieus platystomus . .. Lepisosteus platostomus ... Kansas River at Topeka
(Cragin), and Osage
River (Wheeler).
Litholepis tristrochus ... : .. Lepisosteus osseus ( 1) ••••••• Kan:,1as Rivor at Junetion City (Cragiu).
Leptops olivaris .. .......... Leptops olivaris ............ Kansas River (Cragin),
Lawrence (SnowJ,
and Osage River
(Wlieeler).
.Aminrus nebulosus ........ .A meiurus nebulosus .: .. :: .. Topeka fragin), Lawrence ( now), and Ottawa (Wheeler).
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Page.

Nominal 1:1pecies.

Locality .

· Identification.

.Amiurus natalis .•.......... .A.meinrus natalis .......... . Kansas River (Snow}.
Ictalurus albidus ........... Ictalurus punctatus ( 7) ••••• Osage River (Wheeler}.
Ictalurus lacustris.... . . . . . . Ictalurus furcatus ( 1) ••••••• Kansas River (Snow)
and Osage Riv er
(Wheeler).
107 Ictalurus punctatus . . . . . . . . Ictalurus punctatus . . . . . . . . Kansas River, Silver
Lake, Ward Creek,
and Mill Creek (Cragin); Manhattan
(Prof. Popenoe); Blue
River (Graham).
107 Ictalurus furcatns .......... Ictalnrus furcat.us .......... Kansas River (Snow}.
107 Ictiobus cyprinella ......... Ictiobus cyprinella......... Soldier Creek in Shawnee County (Cragin );
OsageRiver(WheelPr).
107 Ictiobus urus ............... Ictiobus urus ............... Silver Lake and Soldier
Creek in :::,hawne e
County (Cragin).
107 Ictiobus bubalus ....••..... Ictiobns bubalmi ............ Kansas River (~now).
107 Ictiobus carpio ............. Carpiodes carpio. ... .. . .. . . . Silver Lake and Ward
Creek in Shawne e
County (Cragin); Fort
Riley (Cope).
107 Ictiobus bison . • • • . . . . . . . . . . Carpiodes velifer •.•........ Ottawa (Wheeler).
107 Ictiobus velifer .................. do .................•. : •. Eureka Lake (Graham).
107 Cycleptus elongatus ........ Cycleptus elongatus ...... - Kansaa River between
Manhattan and Topeka
(Cragin) .
107 Catostomus teres........... Catostomus comrnersonii. .. ShunganungaCreekand
Kansas River (Cr a gin); Wild Cat Creek
(Graham) ; 0 age
River (Wheeler); Fort
Riley (Abbott).
108 Catostomus nigricans ....... Catostomus nigricans . ...•.. Osage River (Wheeler).
108 l~rimyzon sucetta . . . . . . . . . . Erimyzon sucetta ........ . . . Kansas Rirnr (Snow).
108 Minytrema melanops ..••... Minytrema melanops ...... . Osag-e River (W!Je~ler);
Mill Creek (Cragm).
108 Moxostoma
macrolepiflo. Moxostoma aureolum....... Soldier Creek, '!Jnnl!atum.
nuuga Creek and ih-er
Lake (Cragin); Osa,(!8
River (Wheeler);
Blue River (Graham).
108 Moxostoma aureolum ............ do ......•..•. ......... .. Kansas River(, no'\\).
108 Campostorna anomalum..... Campoetoma anomalurn..... Kansas River, hnn!ra·
nunga Creek, Mill
Creek, a11d EUi (Cra·
gin); Wild Uat Creek
(Grab am).
108 Hybognathus nuchal:s . . . . . Hybognathus nuchale ..... . Kansas River and
Ward Cr ek (Cragin)·
Fort Riley (Cop, ).
108 Pimephales prom elas .•••••. rimepbales prornelas ...... . Kansas Rh; rat To ka
and small stream in
hawnee, "\\'aba nnsee, and Elli counti
(Cragin).
108 Pirnephales notatns......... Pimephales notatus. . . . . . . . . Sh ungan unga and W
creek ( 'ragin).
·otropis lrndsonius ... .•.... Notropis budsowns ......... Wile! 'at Creek (G
ham).
Notropis top ka .•.•.. ..... . bnngannn~aCreek
•
.
.
Elli (Cra,(!in).
otrop1s lutren 1s. .. . . . . . . . Notropis lutren is .......... hunn-anun:ra ~nd W
107
107
107

•otropis billiogRiana ............ tlo ...................... 1
Not:ropi!i cornuh1e.... ......
•otropi umbratili umbralili..
• TotropiRrnhrifron . .... . ...
l'h na obin. 111irabili . . . . . .

Mf;.i;ri ( 1fft;•>~

Jo. plt ( 'o ).
bawn , "\\·ab, a
and Elli.
ounti
( raain).
honean11nga
( ra!!iu) .
t.Jo ph,.fo.(
hnn«an11n:! and
('T

Rhini hthy. ratara ta• dnl• I

ci..

tu . . . . . • • . Jiyhop

j

k otncki

II

';°k

( ra!?:iD).

·ort Ril · · (Co1 ).

i. . • • • _ lill
ro· J. (
rort J:il .,. ( • ).
•ort l il y ( pc).

]'I tygohiu ~a ili,. .. ... . . .
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Semotilus atroma,culatus ... . Semotilus atromaculatus ... Sh unganunga and Mill
creeks (Cragin); .F ort
Riley (Cope).
Hyodon tergisus ............ Hiodon tergisus .......... . . Kansas River at Topeka
· (Cratn) .
Hyodon alveoides .......... Hiodon alosoides ........•.. Silver ake (Cratn).
Dorosoma cepedianum ..... Dorosoma cepedianum ...... Shnngan unga ai; Ward
creeks (Cragin).
Salmo purpuratus stomias . . Salmo mykiss stomias ... . .. KanRas River (Cope).
Percopsis hammondi. .. .... Percopsis guttatus ....... ... Kansas (Gill).
Fundulus zebrinus .... ..... Fundulus zebrinus ....... .. Ellis (Cragin) .
.Anguilla rostrata ..•••••..•. .Anguilla chrysypa ....•••.. Kansas River at Law .
r ence (Snow~ aud at
Topeka (Cragin).
Pomoxys annularis ......... Pomoxis annularis .......... Soldier Creek (Cragin).
Pomoxys sparoides ......... Pomoxis sparoides .... .. .... Osage River (Wh eeler).
Ambloplites rupestris .. . ... .Ambloplites r upestris .• .. .. Kausas .River (Snow) .
Lepomis cyanellus .. ........ .Apomotis cyanellus ........ Shun anungn and
War creeks (Cragin).
Lepomis humilis ...... . ..... L epomis humilis .. . . . ...... . Sbunganunga itn d
Ward creeks and Ellis
(Cragin) .
Lepomis gibbosus .......... Eupomotis gibbosus ........ Osage Rh·er at Ottawa
(Wheeler).
Micropterus salmoides ..... Micropterus salmoicles . . .. . Soldier Creek (Cragin) .
Ammocrypta pellucida .. .. . .A.mmocrypta pellucida .... . Kan sas River (Snow) .
Boleosoma nigrum . ...... ... Boleosoma nigrum ..... . .... Near Fort Riley (C°cfe).
Diplesiou blenn ioides ..•.... Diplesion blennioides ... .. . . Wild Cat C1:cek ( ra·
ham).
Etheostoma variatum .... ... Etheostoma creruleum spec· Ellis (Cragin).
tabile.
Stizostedion vitr eum .. ... . . Stizostedion vitreum . . ... .. Soldier Creek (Cragin).
Stizostedion canadense .... . Stizostedion canadense bo· Mill Creek (Graham).
t'eum .
Do.
Roccus chrysops ............ Roccus chrysops .... .. ......
Roccus interruptus ......... Morone interrupta .....• .... Kansas River (Snow).
.Aplodiuotus grunniens ..... .Aploclinotus grunniens .... . Kansas River (Cragin) .
Lota maculosa .••••......... Lota lota maculosa ..•....... Missouri River at Wy.
andotte (Snow; Bean).

1885. I. D.

8

Preliminary list of Kansas :fishes. <Trans. Kans . Ac. Sci. ,
vol. rx, 1883-84 (1885), 69-78.

GRA.HAM.

This paper seems to be merely a compilation and contains no definite
original locality references. Several of the references need verification
Page.

Nominal species.

Identification.

Locality.*

70

.Ammocretes niger . ..... ... . Lampetra wilderi .......... . Wild Cat Creek near
Manhattan.
Petromyzon argenteus...... Ichthyomyzon concolor .... . CottoI.twood River.
Polyodon spathula...... ... . Polyodon spathula .......• .. Kansas River, Manhat·
tan.
70 Scaphirrl1ynchops platyr- Scapbirhyncbus platoryn· Kansas, c.ommon over
rbyncbus.
chus.
the State.
70 Acipenser rubicundus.. . .. . Acipenser rubicundus .....• Kansas River.
70 Lepidosteus osseus ... .. .. . . Lepisosteus osseus ....... . . Common in all streams
in Kan sas .
71 Lepidosteus platystomus .. . L episosteus platostomus .. . Kansas Ri17 er.
71 .Amia calva.... ............. .Amia calva ..... .. ........ . . Branches of Missouri
River, Osage River,
etc.
71 Noturusmiurus ...... .. . ... . Schilbeodes miurus ...... .. . :Branches of Missouri
River.
71 Noturus exilis . ...... .. ..... Scbilbeodes exilis ......... . Osage River, etc.
71 Laptops olfraris ............ Le i tops olivaris ... ........ . Kansas River.
71 .Amiurus melas . ............ .Arueiurus melas ........... . Common over the State.
71 .Amiurus nataliR .. ...... .... .Ameinrus natalis ..... ..... . Kansas River.
71 Amiurus neb ulosus .. ....... .Ameiurus nebulosus ...... . Plentiful.
71 Ictalurus punctatus . ....... Ictalurus punctatus ....... . Qnite common.
71 Ictalurus furcatus ......... . Ictalurus furcatus ......... . ::Garge streams.
~~ m~~tus cal~pio . .........•.. Carp!odoR carJ?io· .......... . Kansas River.
us ve 1fer........... . . Carpi odes velifer .......... .
Do.
72 Ictiobn,ivelifer bison . .......... . do ...... ... .... , ....... .
Do.
72 Ictiobus urue ••• ,,,,,, ,., , , •. Ictiobue uiue., .. ,,,., ... .. . Kansas
River
and
branches of the Mis·
souri.

70
70

*edSomhe of the locality references given in this column seem somewhat vague, but we have
us t e phraseology of Mr, Graham.

366

REPORT OF . COMMISSIONER OF ' FISff AND FISHERIES.

Page.
72
72
72
72
72
72
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Ictiobus bubalns .....•••....
Ictiobus cyprinella ........ .
Cycleptus elongatus ....... .
Catos-t onrns teres ....•......
Catostomus nigrica,ns .......
Moxostoma macrolepidotum.
.
Campostoma anomalum .. ··· /

Ictiobus bubalus .......... .
Ictiobus cyprinella ..•......
C,ycleptus elongatus ....... .
Catos tom us commersonii. ..
Catostomus nigrican·s. ·:·....
Moxostoma aureolum ...•...

Locality.
Plentiful over State.
Eastern Kansas.
Kansas River.
Common over State.
Kansas River.
Plentiful.

Campostoma anomalum ... . Common in small
streams.
Chrosomus erythrogaster... Chrosomus erythrogaster .. . Marais des Cygnes.
72 Hybognathusplacita ... , .... Hybognathus nuchale Kansas River and other
branches of the Mis·
evansi.
souri.
73 Pi!uephales promelas. ...... Pimephales promelas ...... . Kansas River. ·
73 N otropis lmdsonius......... N otropis hudsonius...... . Kansas River branches.
73 Notropis billingsiana ....... Notropis lutrensis ......... . Kansas River and Mis·
souri River at St.
Joseph.
73 Notropis lutrensis ............... do .................... .. Very abundant.
73 Notropis lineolatus .......... Notropis scylla ........... .. Marais des Cygnes.
73 Notropis d eliciosa .......... Notropis blennius ......... . Kansas River branches.
73 N otropis topeka...... . .. • . . N otropis topeka ........... . Missouri River, St. Jo.
seph.
73 Notropisrubifrons .. .' ••...•. Notropis rubifrons .. ~ ..... . Kansas and Mis.souri
rivers.
74 Phenacobius mirabilis ...... Phenacobius mirabilis ..... Common throughout the
State.
74 Hybopsis biguttatus ........ Hybopsis kentuckiensis ... . Very common.
Branches
of Missouri
74 Hybopsis gelidus........... 1Hyboptiis meeki.. ........ .
River.
Osage
River
and
74 Hybopsis storerianus ....... Hybopsis storerianus .......
branches.
74 Platygobio gracilis ... ...... PJatygobio gracilis ........ . Kansas River.
74 Gila affinis .... . ............. Gilarobusta ............... . Kansas River (errone·
ous).
H Notemigonus chrysoleucus . .Abramis crysoleucas ...... . Em1tern Kansas.
Kansas,
Marais de
74 Hyodon alosoides ........... Hiodonalosoides .......... ..
Cygnes, and :Missouri
rivers.
74 Hyodon tergisus ............ Hiodon tergi~us ........... . Common.
75 Dorosoma cepedianum ...... Dorosoma cepedianum .... .. Very commtm.
75 Fundulus zebrinus ......... Fundulus zebrinus ........ . Kansas l{iver and
branches.
75 Fundulus diaphanus........ Fundulus diaphanus ....... . Kansas River.
75 .Anguilla rostrata .. ......... .Anguillachrysypa ......... . Believed to be common
throughout the t.lt .
75 Pomoxys annularis . . . . . . . . Pomoxis annularis ......... . Kansas RiYer at L •
rence.
75 Chrenobryttus gulosus ...... Chrenobryttus gulosus...... Kansas River.
75 Lepomis cyanellus...... .... .Apomoti s cyanellus........ Common.
75 L epomis humilis . .......... Lepomis humilis ......... ... Locally ahundaot.
76 Micropterus salmoides ...... Micropterus salmoides ...... Kansas River at L wr ence.
76 Micropterus clolomieu ...... Micropterns dolomieu ...... Marais cles Cygne .
76 Percina caprocles ........... Percina caprode ... ........ Eastern Kansas.
76 Bolcosoma olmstcdi macu· Bolcosoma nigrum .......... Kansas River.
latum.
76 Diplesion blennioides ....... Diplcsion blennioides ....... Wilu Cat Crook, Yan·
hattan.
76 Iladropterns phoxocephalus. Iladropterus pboxocephalus. :Marai des Cygn .
76 Etheostoma variatum ...... . Eth ostoma crernleurn ...... I Kan. as Inver.
76 Etbeo torn a fusiforme ..... . J:loleichthys fnsiformis .. ... 1 Marais de:i YJ!DC .
77
'tizostNlion vitroum ....... . 'tizostecliou vitr um ... .... Kan as River.
77
tizostcdion canadeuse .... .
i2

77
77

:~: ,: e~::s: :.~~~~-~:: : :~rik;::eo:

Hoccus chrysop .. .......... .
:I
and
( plodinotus) A1>Iodinotu1:1 grunniens.....
Do.
~runnwns
lu1, ·a clirysochlori ...... _ Pomolobus cbrysochloris... .A. h u n (111 n t in l
stream ..

.A ploclo,(:ttu

-
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CHARLES H. GILBERT. Third series of notes on Kansas fishes. <Bull.
Washburn Laboratory of Natural History, vol. 1, No. 7, 207-211.

1886.

This is the third series of notes upon the collections made by the
Washburn College Laboratory biological survey of Kansas. The
Missouri Basin specimens reported upon in this paper came from the
following places·:
(a) Mission Creek, Shawnee County; collectors, Messrs. H. J. Adams and Ralph

McCampbell.
(b) Snokomo Creek, Wabaunsee County; collector, ·Mr. Aaron Myers.

(c) Missouri River, Leavenworth; collectors, Professors Cragin and Kelly, and Messrs.
Poston, Lange, ancl Johnston.
(d) Shunganunga Creek, Shawnee County; collectors, Professor Cragin and Mr.
Myers.
(e) Blacksmith Creek, Shawnee County; collectors, Messrs. Adams and Mccampbell.
(f) Spring near Maple Hill, Wabaunsee County.
Page.
207
207
207
208
209
209
209
209
210
210
210
210
210
210
210
210
210
210
210
211
211
211

Nominal species.

Identification.

Locali ty.

Noturusfl.avus ............. . N oturus fl.avus ..•... .. .. ... Mission Creek, Snokomo
Creek, Leavenworth.
.A.miurus natalis ............ .A.meiurus natalis ........... Shung:anunga, Blacksm ith, and Mission
creeks.
Ictalurus furcatus .......... Ictalurus furcatus .......... Leavenworth.
Notropis rubrifrons ......... N otropis rubrifrons ....... - Blacksmith and Snokomo creeks .
Rybo1)sis gelidus ........... Rybopsis mecki ............ Leavenworth.
Radropterus aspro .......... Iladropterus aspro -......... Snokomo Creek.
Percina caprodes ............ Percina caprodes ...........
Do.
Etl10ostoma cceruleum lepi- Etheostoma lepidum ........ Sbunganunfla Creek and
dum.
Maplelii .
Boleosoma olmstedi macu- Boleosoma nigrum ......... . Slmnganunga, Blacksmith, and Snokomo
latum.
creeks.
Lota
lota
maculosa
..........
Leavenworth.
Lota lota maculosa .........
Amiurus melas ....... -- .. -- .A.meiurus melas ....... : .... Blacksmith Creek .
Ictalurns punctatus ........ Ictalurus punctatus ........ Blacksmith ancl Mission
creeks.
Catostomus teres .......... .. Catostomus coromersonii ... Blacks01ith Creek.
Do.
Campostoma anomalum ..... Campostoma anomalum .... .
Pimephales promelas ....... Pimepbales promelas . ......
Do.
Do.
N otropis topeka ............ Notropis topeka ............
Do.
Notropis lutrensis .......... Notropis lutreusis ..........
Do.
Not:ropis megalops .......... Notropis cornutus ..........
Rybopsis
kentuckiensis
....
Mission
and Blacksmith
Rybopsis biguttatus ........
er ks.
Do.
Semotilna atromaculatus ... . Semotilus atromaculatus ....
Lepomis cyanellus ........ . . .Apomotis cyanellus ........ Black smith Creek.
Lepomis bumilis ............ Lepomia humilis ............
Do.

-1es7.

R. ELLSWORTH CALL. Memoranda on a collection of fishes from the Ozark
region of Missouri. <Proc. Davenport Ac. Nat. Sci., v ol. v, 1 87,
73-80.

The collections upon which this paper was based were made by Professor Call in June and July, 18 6. The majority of the specimens came
from the west fork of Black River and its smaller tributaries in Reynolds
County, and from Jacks Fork and its tributaries in Shannon County.
These streams are in southeastern Missouri and drain southward by
way of the Black River, being no part of the Missouri system. A small
collection was made in Texas County, in Piney River, a tributary of the
Ga conade, which flows northeastward into the Missouri. In October
and November of the same year Professor Call made some collections
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in Bear and Hickson creeks, near Columbia, Boone County, which lie
the north side of the Missouri. In this paper 11 species are credite
to Piuey River, viz:
011

Notropis cornutus (a~
Ictalurus punctatus.
Hybognathus nuchale.
megalops).
Catostomns nigricans (as Notropis blennius (asN. deMicropterus dolomieu .
Hypentelium nigricans).
liciosus).
Campostoma anomalum.
Notropis whipplii (asN.no- Cottus bairdi (as "Granidea
richardsoni).
Hybognathus nubilum (as
tatus).
Dionda nubila).
Notropis zonatus.

In the same paper 5 species are reported from Hickson Creek, near
Columbia, Boone County, viz:
Ca.tostomus commersonii
(as C. teres).
Schilbeodes exilis (as Noturus exilis).

Campostoma anomalum.
Apomotis cyanellus ( as
Lepomis cyanellus).

Moxostoma aureohcn ( ·
M. macrolepidotnm. )

From Bear Creek, near Columbia, Boone County, the 10 following
species are recorded:
Apornotis cyanellus (as
Lepomis cyanellus).
Lepomis humilis.
Boleosoma nigrum (as B.
olmstedi ozarcanum).
1887.

Campostoma anomalum.
Pimephales notatus.
Pimephales promelas.
Notropis blennius (as N.
deliciosus missuriensis).

Semotilua atromaculatns.
Phenacobiusscopifer (as P .
mirabilis scopifer).
Pomoxis annularis.

0. P. HA.Y. A contribution totheknowledgeofthe:fishes of Kansas. < Proc.
U. S. Nat. Mus. 1887, 242-253.

The :fishes on which this paper was based were coIIected in July, 1 ,. . __
by Prof. Hay, assisted by Prof. M. J. Thompson, of Bethany College.
Collections were made from the following streams:
(a) Republican River, Concordia, Cloud County, Kans.
(b) Small tributary of Solomon River, Beloit, Mitchell County, Kans.
(c)

North fork of Solomon River, Kirwin, Phillips County, Kana.

(d) North fork of Solomon River, Lenora, Norton County, Kans.

(e) Saline River, north of Wakeeney, Trego County, Kana.
(f) Smoky Hill River, ·w allace, Wallace County, Kans.

The following species were obtained:
Pag e. I

N ominal sp ecies.

Locality .

Identification.

Republican Rfrer.
D o.
D o.
Do .
o.
lomon Riv r tBc •
Do.
D o.

D.

Do.
D .

D .
D.
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247
247

Campostoma anomalum ...•.
MoxostoI.ua macrolepidotum.
Catost,omus teres ...........
Ictiobus velifer .............
Ictalurus punctatus ........
Amiurus melas .............
Lepidosteus osseus . ........
Lepomis humilis ....••......

247
247
247
247
247
247
247
247
247
248
248
248
248
248
248
249
249
249
249
249
249
2!l9
249
249
249
249
249
249
250
250
250
250
250
250
250
250
250
250
250
250
25ll
250
250
250
251
251
251
251
251
251
251
251
2~1
2;,2
252
253
252
252
252
252
252
252
252
252
252
253
253
253
253

~~:
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Campostoma anomalum .•.. Solomon River at Beloit.
Moxostoma aureolum .......
Do.
Catostomus commersonii ....
Do.
Carpiodes velifer ...........
Do.
Ictalurus punctatus .........
Do.
Ameiurus melas ............
Do.
Lepisosteus osseus ..•......
Do.
Lepo mis humilis .........••. North fork of Solomon
River at Kirwin.
Semotilus atromaculatus ...
Do.
Notropis cornut,us ..........
Do.
Notropis blennius .....•....
Do.
Notropis lutrensis ..........
Do.
N otropis topeka ............
Do.
Pimephales promelas .... ...
Do.

Semotilus atromaculatus ...
Notropis megalops ..........
Notropis deliciosus .........
Notropis lutrensis ..........
Notropis reneolus ...........
Pimephales promelas confertus .
Do.
Pimephales notatus ........ Pimephales notatus .........
Amiurus melas ............. Ameiurus melas ............
Do.
Etheostoma lepidum ........ Etheostoma lepidum ....•... North fork of Solomon
River at Lenora.
Boleosoma olmstedi ...•..... Boleosoma nigrum ..........
Do.
Lepomis cyanellus .......... .A.pomotis cyanellus . ........
Do.
Do.
Fundulus zebrinus ......... Fundulus zebrinus ... ..... .
Squalius elongatus ......... Leuciscu s elongatus ........
Do.
Semotilus atromaculatus ... Semotilus atromaculatus ....
Do.
Do.
Phenacobius mirabilis ...... Phenacobius mirabilis ......
Do.
N otrnpis me~alops ......... Notropiscornutus ..........
Do.
Notropis um ratilis ........ Notropis umbratilis .•......
Do.
N otropis deliciosus ......... N otropis blennius ..........
Do.
Notropis lutrensis ....... ... Notropis lutrensis ..........
Do.
Pimephales promelas con- Pimephales promelas .......
fertus .
Do.
Pimephales notatus ........ Pimephales notatus .........
Do.
Chrosomus erythro!aster ... Chrosomus erythrogaster ...
Do .
Campostoma anoma um .... , Campostoma anomalum .....
Do.
Catostomus teres ...... ... .. Catostomus commersonii ...
Noturus tlavus ....... ...... N oturus flavus ... ...........
Do.
Etheostoma lepidum ..•..... Etheostoma lepidum ..•..... Saline River near Wakeeney.
Boleosoma olmstedi. ........ Boleosoma ni~um- .........
Do.
Lepomis humilis ...... ...... Lepomis humilis ......•..•..
Do.
Lepomis cyauellus .......... .A pomo tis cyan ell us .........
Do .
Do.
Fundulus zebrinus ...... ... . Fundulus zebrinus .... ... ...
Hyodon alosoides ........... Hiodon alosoides ...........
Do.
Do.
Semotilus atromaculatus .... Semotilus atromaculatus ....
Do.
Hybopsis biguttatus ........ Hybopsis kentuckiemlis ....
Do.
Hybopsis storerianus ....... Hybopsis storerianus .......
Do.
Phenacobius mirabilis ..•... Phenacobius mirabilis ......
Do.
Notropis megalops .......... Notropis cornutus ..........
Do.
Notropis deliciosus . ...... . . N otropis blennius ..........
Do.
Notropis lutrensis .......... N otropis lutrensis ....•.....
Do.
Notropis reneolus ....•.•.... N otropis topeka ............
Do.
Pimephales promelas con- Pimephales promelas ..•....
fertus.
Pimepbales notatus ..••..... Pimephales notatus ... ......
Do.
Do.
Hybognatbus nucbalis ..... Hybognathus nuchale ......
Campostoma anomalum .... Campostoma anomalum .....
Do.
Catostomus tares ........... Catostomus commersonii ...
Do.
Ictiobus velifer .......... . .. Carpiodes veliJer ... .. .......
Do.
I Ictalurus punctatus ........ Ictalurus punctatus ........
Do.
Do.
I Amiurus melas _. ............ A..meiurus melas ............
Etheostoma lep1dum ........ Etheostoma lepidum ........
River at
s~!ria!~
Lepomis bumrns ... ..••..... Lepomis humilis ............
Do.
.A.pomotis cyanellus . ........
Do.
Fundulus zebrinus ....... ...
Do.
:5emotilus atrornaculatus ... Semotilus atr omaculatus ....
Do.
Do.
H ybopsis big11ttatus ...•...• Hvbopsis kentuckiensis ....
Do.
Pbenacobius mirabilis ...... Phenacobius mirabilis ......
Do.
Notropis megalops ........ ..
otropis cornutus ... - - .. - - .
Do.
Notropi!; deliciosus ........ . Notropil'! blennius ..........
Do.
I Notrop)s lutrensis .......... }fotropis lutrensis .... .... -Do.
otrop1s reneolus . .......... N otropis topeka ............
Do.
Notropis germanua . ........ N otropis heterodon .........
Do.
Pimepbales promelas con- Pimephales promelas .......
fertus.
Do.
Hybognathus nuchalis .. ... Hybognathus nuchale . ... ..
Campostoma anomalum ..... Campostoma anomalum ... ..
Do.
Catostomus t eres . __ ........ Catostomus commersonii. ..
Do.
Do.
Amiurus melas ............. Ameiuru11 melas ............
j Noturus fl.avus ............. N oturus flavus ......••••.•.
Do.

~~d~f!;~:b:I~~B;:::::::::

F. R. 94-24
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1889. CHARLES H. GILBERT. Fourth series of notes on the fishes of Kansas.
Washburn Laboratory of Natural History, vol. n, No. 9, 38--43, J
nary, 1889.

These collections also were made by Professor Cragin and his stude
(James L. Poston and Dana McVicar) during the summer of issthe Washburn College Laboratory of Natural History. The Mis o
Basin localities are the .following:
Republican River, near Wano, Cheyenne County.
Sappa Creek, a tributary of Republican River, Oberlin, Decatur County~
North fork of Solomon River, Logan, Phillips County.
North fork of Solomon River, Harlan, Smith County.
Middle Beaver Creek, a tributary of North fork of Solomon River, Smith Conn .·
A spring branch of Spring Creek, near Smith Center, Smith County.
(g) Osage River, La Cygne, Linn County.
(a)
(b)
(c)
(d)
(e)
(f)

Localities ct to fare in the northwestern part of the State, while g ~
near the middle of the eastern boundary.
Page.

Nominal species.

Locality.

Identification.

Amiurus melas . ............ Ameiurus melas ........... . Sappa, Creek.
Notropis deliciosus lineo· Notropis blennius ......... . Republican Ri,er; Log an and Harlan:
latus.
Ward Creek, Shawnee
County.
39 Notropis topeka .. ,,, ••..... Notropis topekai,,,,,., .... . Sappa Greek.
Do.
39 Notropis lutrensis ......... . Notropis lutronsis ......... .
Do.
39 Notropis jejunus .......... . Notropis jejunus .......... .
Do.
39 Phenacohius mirabilis . .... . Phenacobius mirabilis .... ..
39 Semotilus atromaculatus ... . Semotilus atromaculatus ... . Republican River.
Do.
39 Fundulus zebrinus ........ . Fundnlus zebrinus .... ... . .
39 Lepornis bumilis . .......... . Lepomis humilis ........... . Sappa Creek.
Do.
39 Etheostoma olmstedi mac- Boleosoma nigrum ......... .
ulatum.
40 Amiurus melas ............ . Ameiurusmelas ............ Logan and Harla n:
Middle Beaver Cree .
40 Ictalurus punctatus . . . . . . . . Ictalurus punctatus ....... . Ilarlan.
40 Noturus flavus ........ ..... . Noturusflavus ............. . Logan and Harlan.
40 Catostomus teres . . . . . . . . . . . Catostomus commersonii .. . Middle Beaver Creek
and Logan.
40 Campostoma anomalum ..... Campostoma anomalum .... . Middle .Bean~r Cre k
and spring branch f
Spring Creek.
40 IIybognatbus nucbalis...... Hybognathus nucbale ... - . . ML0_gc a, ne· Bca,·er
40 Pimephales 11romelas . . . . . . . l imepbales promelas . . . . . . .
1d 11
N
.
and Logan.
40
otrop1s deliciosns lineo- N otropis blennins .. .. . .. .. . )fi cl d I e .Be a, er
latus.
'pring creek:1 and
gan.
40 Notropis lntren sis. ........ . Notropis lntrensis ......... .
Do.
40
Totropis m galops.... ...... Totropis ornutu ......... . Logan.
40 Phonacobius rnirabilis .... .. Plrnna obi us mirabili ..... .
Do.
40 • · •motilus atromaculatus . . .
emotilus atroma ulatus .. . )fiddle Beaver
'pring- 'r k~.
1U >'undulu , bdnua .••••....
Loaan and in n
hntm·h of. :ind
5 milt· . outh
38
38

I

10
40

L pomi. hum iii ........... .
frt;uurus puuctatu ....... .

, ~~~an~nnty. f
011a~e Riv ra
n:-n , Linn

Knn.

n.

Do.
Do.

Io.
Io.
I .
Do.

-
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DAVID STARR JORDAN. Report of explorations in Colorado and Utah during
the summer of 1889, with an account of the fishes found in each of the
river basins examined. <Bull. U.S. Fish Comm., IX, 1889 (May 29,
1891), 1-40, plates 1-5.

During July and August, 1889, these collections were made under the
direction of the United States Fish Commission. In making them Dr.
Jordan was assisted by Messrs. Barton W. Evermann, Bert Fesler, aud
Bradley M. Davis. Specimens from the Missouri Basin were obtained
at the following places:
(a) South Platte River near Denver.
(b) South Platte River at Hartsel Hot Springs.

(c) .Bear Creek near Morrison, Jefferson County, Colo.

This creek jg a small tributary of South Platte. The specimens from this place were obtained by
Messrs. Fesier and Davis.
(d) Middle Boulder Creek near Boulder, Boulder County, Colo. This is also a tributary of the South Platte. The collecting here was done by Messrs. Jordan
and Evermann.

The following species were obtained:
Page.
7
7

8
8
8
8
8
8
8
8
8
8

1891a.

Nominal species.

Identification.

Locality.

Catostomus teres sucklii. - - . Catostomus commersonii Denver.
Catostomus griseus .. _- .. - - . Catostomus griseus. __ .. Denver, Hartsel Hot
Springs,Morrison,and
Boulder.
Hybognathus nuchalis ( 1 Hybogn_athus nuchale Denver.
evans1.
var. placita).
Do.
N otropis scy lla ... - . - - .... - . N otropis scylla _____ •...
Do.
Notropis gilberti. ___ .. --· - .. N otropis gilberti . ___ - - _
Do.
Notropis megalops. - ... ··- .. Notropis cornutus .... __
Do.
N otropis lutrensis .. - .... - .. N otropis lutrensis. _- - - Do.
Semotilus atromaculatus ... Semotilus atromaculatus
Rhinichthys dulcis ... - -. - - . Rbinichthys cateractre Denver, Hartsel Hot
Springs, and Morrison.
dulcis.
Zygonectes :floripinnis. -- - . - Fundulus floripinnis .. - Denver.
Do.
Etheostoma nigrum . - ... - - . Boleo oma nigrum .. _...
Salmo my kiss stomias ...... Salmo mykiss stomias .. Morrison.

DAVID STARR JORDAN. A reconnoissance of the streams and lakes of the
Yellowstone National Par~, Wyoming, in the interest of the United
States Fish Commission. <Bull. U. S. Fish Comm., IX, 1889 (July 11,
1891), 41-63, plates 7-22, and map.

The investigations upon which this paper was based were made under
the direction of the United States Fish Commissioner in October, 1889,
by Dr. Jordan, assisted by Dr. C. H. Gilbert. The following streams
in the Missouri Basin were examined:
(a) Yellowstone and Gardiner rivers near Mammoth Hot Springs, and Yellowstone

River at Livingston, Mont.
(b) Madison River, Yellowstone Park.
(c) Horsethief Springs, Gallatin County, Mont.
(d) Gallatin River west of Yellowstone Park.
(e) Riddle Lake and Solution Creek, Yellowstone Park.

(f) Canyon Creek, Yellowstone Park.
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The following species were found in the Missouri Basin:
I

Page.

Nominal species.

I

Identification.

·I Catostomus griseus .......

46

Catostomus griseus ........

48

Rhinichthys dulcis ......... Rbinichthys cataractre
dulcis .
Coregonus williamsoni cis- Coregonus williamsoni
rnontanus.
cismontanus.

Locality.
Yellowstone and Gardiner
rivers.
Gardiner River.

Madison, Yellowst-0ne.
and Gardiner rivers, and
Horsetbief Sprini;.
orse49 Thy~allus signifer ontari- Tbymallus signifer onta- Madison River,
thief Spring.:<, and Galeus1s.
riensis.
latin River.
50 Salmo ,mykiss .........•..... Salmo mykiss lewisi.. .•.. Livingston, Garrliner River below the falls, Solntion Creek, Riddle Lake,
Canyon Creek, and Madison River.
53 Cottus bairdi punctulatus . . Cottus bairdi punctulatus Gibbon and :Madison ri,ers, ~nd Canyon Creek.
49

1

1891.

Report of explorations made in Missouri and Arkansas during 1889, with an account of the fishes observed in each of tne
river basins examined. <Bull. U. S. Fish Comm., rx, 1889 (1 91),
113-141.

SETH EUGENE MEEK.

The collections reported upon in this paper were made between July
17 and August 21, 1889, for the United States Fish 0ommis ion by
Professor Meek, assjsted by Messrs. Frank M. Drew and Louis J. Ret-ger. Collections were made in Missouri in the Missouri Basin at the
following places: Gasconade River at Arlington, Phelps County!' and
at a point 5 miles above Arlington; Little Piney River, an ea t-e
tributary of the Gasconade at Arlington, and also at Newburg Phelp.:
County; Osage Fork of Gasconade River, 6 miles southeast of ar
fie'ld, Webster County; Lock Fork of Gasconade River, J\Jan ~:fie Wright County; Big Piney River, a southern tributary of the a
ade, near Cabool, Texas 0ouuty; Jones Creek, a small we 'tern · ·
tary of the Gasconade, near Dixon, Pula ki County; .ofarai Ri
near Dixon; Niangua River, near Marshfield; and Sac River.
Springfield, Greene County. The last three streams mentioue
tributaries of O age River, the most important outhern tribat· •
the Mi ouri fa Mis ouri.
Th following 16 specie were obtained from the Ga conade Piv
or 11 ar rlington:
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From Little Piney River at Arlington and Newburg 25 species were
obtained, as follows:
Schilbeodes exilis ( as Notu rus exilis).
Catostomus nigricans.
Moxostoma aureolnm (as
M. duquesnei).
Hybognatbus nubilum.
Pimephales notatus.
Notropis shumardi (as N.
boops).
Notropis lutrensis.
Notropis whipplii.
Notropis zonatus.

Hybopsis kentuckiensis.
Hy bopsis dissimilis.
Semotilus atromaculatus.
Dorosoma cepedianum.
Fundulus catenatus.
Apomotis cyanellus (as
Lepomis cyan ell us).
Lepomis pallidus.
Micropterus dolomieu.
Micropterus salmoides.
Diplesion blennioides ( as
Etheostoma blennioides).

Cottogaster uranidea ( as
Etheostoma uraniclea).
Hadropterus aspro (as
Etheostoma as pro).
Hypohomus cymatotrenia
(as Etheostoma cymatot::e.nia).
Etheostoma fl.abellare.
Etheostoma creruleum
spectabile.
Cottus bairdi.

From Osage Fork of the Gasconade the following 27 species were
taken:
Ameiurus nebulosus.
Catostomus nigricans.
Moxostoma aureolum ( as
M. duquesnei).
Campostoma anomalum.
Chrosomus erythrogaster.
Hybognathus nubilum.
Pimephales notatus
Notropis cayuga.
Notropis whipplii.
Notropis umbratilis cyanocephalus.

N otropis zonatus.
Notropis rubrifrons.
Hybopsis kentuckiensis.
Semotilus atromaculatus.
Fundulus macdonaldi (as
Zygonectes macdonaldi).
Labidesthes sicculus.
Lepomis macrochirus.
Lepomis pallidus.
Lepomis megalot1s.
Micropterus dolomieu.
Micropterus salmoides.

Percina caprodes (as Etheostoma caprodes).
Diplesion blennioides (as
Etheostoma blennioides).
Hypohomus _cymatotaenia
(as Etheostoma cymatotaenia).
Etheostoma flabellare.
Etheostoma punctula.tum.
Etheostoma c re r u I e um
spectabile.
Cottus bairdi.

The following 20 species were found in Lock Fork of the Gasconade:
Catostomus nigricans.
Moxostoma aureolum· ( as
M. duquesnei).
Campostoma anomalum.
Hybognathns nubilum.
Pimephales notatus.
Notropis cayuga.
Notropis umbratilis cyanocephalus.

Notropis zonatus.
Notropis cornutus (as N.
megalops).
Notropis rubrifrons.
Hybopsis kentuckiensis.
Semotilus atromaculatus.
Lepomis macrochirus.
Micropterus salmoides.
Etheostoma punctulatum.

Etheostoma creruleum
specta-bile.
Boleosoma nigrum (as
Etheostoma nigrum).
Diplesion blennioides (as
Etheostoma blennioides).
Percina caprodes (as Etheostoma caprodes).
Cottus bairdi.

The collection, from Big Piney River contained 16 species, as follow a:
Ameiurus melas.
Catostomu s commersonii
(as C. teres).
Moxostoma aureolum (as
M. duquesnei).
Campostoma anomalum.
Chrosom us erythrogaster.

Pimephales notatus.
N otropis cayuga.
N otropis zonatus.
Notropis cornutus (as N.
mega1ops).
Hybopsis kentuckiensis.
Semotilus atromaculatus.

Labidesthes sicculus.
Apomotis cyanellus (as
Lepomis cyanellus).
Lepomis pallidus.
Miclropterus salmoides.
Ethe o stoma creruleum
spectabile.
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From Jones Creek, near Dixon, the following 17 species were take
Schil beodes exilis (as Noturus exilis).
Catostomus nigricans.
Campostoma anomalum.
Chrosomus erythrogaster.
Hybognathus nubilum.
Notropis shumardi (as N.
hoops).

N otropis zonatus.
Hy bopsis kentuckiensis.
Semotilus atromaculatus.
Fundulus catenatus.
Fundulus macdonaldi (as
Zygonectes macdonaldi,
types).
Etheostoma flabellare.

Etheostoma punctulat
Etheostoma c re r u I e u
spectabile.
Microperca punctula.ta (a
Etheostoma microperca
Apomotis cyanellus (
Lepomis cyanellus .1.
Cottus bairdi.

The following 10 species were found in each of the three tribu tarie
of the Osage_River-the Marais, the Niangua, and the Sac:
Catostomus nigricans.
Campostoma anomalum.
Chrosomus erythrogaster.
Hybognathus nubilum.

Pimephales notatus.
Notropis zonatus.
Hybopsis kentuckiensis.
Semotilus atromaculatus.

Etheostoma c re r u I e n ,__
spectabile.
Cottus bairdi.

The following 7 species were found in both the Marais and :Niangua.
but not in the Sac:
Catostomus commersonii (as C. teres).
Moxostoma aureolum ( as M. macrolepidotum duquesnei).
Campostoma anomalum.
Labidesthes sicculus.

Apomotis cyanellus (as Lepom:is cyane lus).
Boleosoma nigrum (as Etheo toma ni= rum).
Etheostoma flabellare.

The following 2 species were found in the Marais and Sac, but not·
the Niangua:
Diplesion blennioi.des (as Etheostoma blennioides).

Notropis umbratili .

In the Niangua were found 4 species not found in either of th
other streams, viz :
Schilbeodes exilis (as Noturus exilis).
N otropis cayuga.

Etheostoma punctulatum.
Etheostoma niangum.

Tbe Marais contained 7 species not found in either of th
streams, viz :
.A.meiurns melas.
Ictiobus cyprin lla.
Ictiobus bnhalus.
Abramis crysoleucas (a.s Notemigonns
cbry oleucus).

. <lelicio. u ).
l.892 .

Notropis lotrensis.
Lepomis humilis.
Micropteru doJomieo.
H ypohomos cymatotrenia (a Ethf:ios-tc::::::
c matotro nia) .

otr pi rubrifron .
ba · d
and 1 1 1.

on
<B

U}

nh=·""t:""l;,..
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The Missouri Basin localities mentioned in this paper are as follows:
(a)

Missouri River at Sioux City, Woodbury County, Iowa.

(b) Big Sioux River at Sioux City and at Sioux Falls, Minnehaha County, S. Dak.

Silver Lake, Dickinson County, Iowa, at the head of the north fork of Little
Sioux River.
(d) East Fork of Soldier River at Charter Oak, Crawford County, Iowa.
(e) Boyer River at Arion, Crawford County, Iowa.
(c)

All of these localities (except Sioux Falls) are in the northwestern
part of Iowa, in which region all the streams flow southwestward, in
courses nearly parallel to the Missouri. In this report upon the :fishes
of Iowa, Prof. Meek records the following species from that portion of
the State lying in the Missouri River basin:
Page.
245
245
245,246
245, 246

Polyodon spathula . .............. .
Scaphirhynchus platorynchus . .. .
Ictalurus punntatus ............. .
N oturus fl.avus ..........•••...••.

246
247,248

Schilbeodes g-yrinus ............•.
Ameiurus melas .........••.. .. ...

245, 246
246,248

Carpiodes velifer .. .. ......... ... .
Catostomus commersonii .. ...... .

246
245, 246,
247
246, 247
247,248
245, 246
246
246, 248
246,248
246
246
246
246
246, 24?,
248
247,248
248
245
246
245
246,247
247, 248
248
245,246
245, 246
246, 2-17
246, 248
24.8
246
246,

Locality.

Species.

Missouri River, Harrison County, Iowa.
M issouri River.
Missouri River; Big Sioux River at Sioux City.
Missouri River; B ig Sioux River at Sioux Falls
and Sioux City.
Big Sioux River.
Silver Lake; Sold ier River at Uharter Oak;
Boyer River at Arion .
Missouri River; Big Sioux River at Sioux City.
Bifr~~~~x River at Sioux City; Boyer River at

Moxostoma aureolum (as duques· Big Sioux River at Sioux Falls and Sioux City.
nei).
Hybognathus nuchale ........... .
~\;!~;af~b~~i~:J~k~r at Sioux City;
Pimephales notatus .............. . Bigi{';~:1L~;er at Sioux City and Sioux Falls;

~~1a.~!:

Pimephales promelas ..... .. . . ... . Silver Lake; Soldier River at Charter Oak;
Boyer River at Arion.
N otropis dilectus ..••.......•..... Missouri River; Big Sioux River at Sioux Falls.
Notropis cayuga ................. . Big Sioux River at Sioux City.
Notropis blennius ............... . Big Sioux River; Boyer River.
Notropis topeka .. ........ . ...... . Big Sioux River at Sioux City; Boyer River.
N otropis heterodon .......... . ... . Silver Lake.
NotropiR hudsonius ........•. .... Big Sioux River at Sioux City.
Notropis whipplii .. . ... ........ . .
Do.
N otropis atherinoides ........... .
Do.
Notropis cornutus (as megalops). Big Sioux River; Silver Lako; Boyer River.

246, 248

Soldier River; Boyer River.
Boyer River.
Missouri River.
Big Sioux River at Sioux Falls.
Missouri River.
Big Sioux River at Sioux Falls; Silver Lake.
Soldier River; .Boyer River.
Boyer River.
Missouri River; Big Sioux River at Sioux City.
Do.
Big Sioux River at Sioux City; Silver Lake.
Big Sioux River at Sioux City; Boyer River.
Boyer River.
Big Sioux River at Sioux City and Sioux Falls.
Bi~ Sioux River at Sioux City and Sioux.Falls;
Soldier River; Boyer River.
Lepomis humilis .. .. ............. . Big Sioux River at Sioux City and Sioux Falls;
Boyer River.
Lepomis megalotis ..... ...... ..•.. Silver Lake.
Boleosoma nigrum ......... .. .... . Bi:fi Si~;1Iti~~;~r at Sioux City a~d Sioux Falls;

246
246
247
246,247

Etheost-Oma zonale ..•......•...... Big $ionx River at Sioux City.
Iladropterus aspro ...•.. ..•.... ...
Etheostoma iowre .......• . . ...... . ~lfv~;L:k:.iver.
Perea flavescens ......... .•.•. .... Bign~i;1i,I;,_~er at Sioux City and Sioux Falls;

246
246
246, :~

Stizostedion vitreum ... ... .•..... Big Sioux River.
Stizostedion canadense ...•.••....
Do.
!o~~du~ chtrysops ... : ............. . Big Sioux River; Silver Lake.
p mo us grunmens .......... . Big Sioux River at Sioux City.

:i,

246, 248

2-17

Notropis gilberti. ...... ...... ... .
Notropis futre11sis ............... .
Rybopsis meeki (as gelid us) ..... .
Hybopsis kentuckiensis ......... .
Platygobio gracilis ........•......
Abram is crysoleucas ... ....... ... .
Semotilus atromaculatus ........ .
Phenacobius mirabilis ........... .
Dorosoma cepedianum ........... .
Hiodon alosoides ..... ...... ..... .
Fundulus zebrinus ........... ... .
Percopsis ~uttatns .. ............ .
Luciuslncrns .................... .
Ambloplites rupestris .........•..
.Apomotis cyanellus ............. .

0
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1892. BARTON W. EYERMANN. A reconnaissance of the streams and lakes of
western Montana and northwestern Wyoming, in Report of the Commissioner of Fish and Fisheries respecting the establishment of fish-cultm
stations in the Rocky Mountain region and Gulf States. Senate Mis. Doc.
65, Fifty-second Congress, first session, 1-90, plates 1-36, May 25, 1892.

These investigations were carried on during July and August. 189L
by Professor Evermann, assisted by Prof. 0. P. Jenkins, of Stanfo ·
University, and Mr. B. Clapham, of Monroeville, Ind.
The Missouri Basin localities from which specimens were obtained an
the following:
(a) Red Rock River, near Red Rock, Beaverhead County, Mont.
(b) Beaverhead River, near Dillon, Beaverhead County, Mont.
( c) Junction of Fireholo and Gibbon rivers, Yellowstone Park.
(d) Horsethief Springs, Gallatin County, Mont.
(e) Atlantic Creek, in and below Two-Ocean Pass, Wyoming.
(f) Mouth of Upper Yellowstone River, Yellowstone Park.
(g) Meadow Creek at its mouth on east side of Yellowstone Lake.
(h) East Fork of Gardiner River, below the falls, Yellowstone Park.
(i) McClellan Creek, near Helena, Mont.
(j) Canyon Creek, Yellowstone Park.
1
]

rom these localities only 7 species were obtained, viz:

Page.
41
42

47
47

48

51

52

l.892a.

n

Species.

Identification.

Locality.

Catostomus discobolus .... Pantosteusjordani . . ...... R edRockandBeaverbe:ul ri, rs.
Rbinichthys dulcis.. . ..... Rhinichthys
cataractre Beaverhead River, Red R
dulcis.
River and junction of F irehole a'nd Gibbon rivers.
Do.
Coregonus williamsoni.... Coregonus
williamsoni
cismontanus.
Thymallus signifer.. . .... Thymallus signifer mon- Red Rock and Bea,erhea.d • ·'"·
ers; junction of Firehole •
tanus.
Gibbon Rivera ; Hors
Springs.
Salmo my kiss ...........•. Salmo mykiss l ewisi. ..... Atlantic Creek in TwoPass and one mile abo"° •
mouth· mouth of Upper T lowsto~e
River; M
Creek; ea t fork of G
River · McClellan Creek.
Cottua bairdi punctulatus. Cottus bairdi punctulatus. Beaverli'e ad and R ed R k
er ; Canyon Creek and)
tion of l!''ireholo and G
ri vers.
Lota lotamaculosa ..... . • . Lota Iota macnlosa ..... .. . Red Rock Ri,er.

BARTO W . EYERMANN. Report on the e tablisbment of fi b-cal
tions in tbe Rocky Mountain region and Gulf tate .
Fi h omm., xr, 1 91 (1 92), 1-90, plates 1-36.

<B

h

mmi ion edition of the above r port and cc·n,t'..3~'--
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1893a. BARTON w. EYERMANN. The ichthyologic features of the Black Hills.
<Proc. Indiana Ac. Sci. 1892 (1893), 73-78.

This was a preliminary paper upon the work done in the Black Hills
and gives the Black Hills localities for the 15 species _collected there in
October, 1892, by Evermann and McCormick. All these localities are
clearly given in the present report, and need not be repeated here.
1894. CARL H. EIGENMANN . . Results of explorations in western Canada and the
northwestern United States. <Bull. U. S. Fish Comm., XIV, 1894
(July 7), 101-132, plates 5-8.

During these explorations (summer of 1892) Dr. Eigenmann made two
stations in the Missouri River basin-at Craig, Mont. (long.112°W., lat.
47° N.), where collections were made from Missouri River, and at Poplar, Mont. (long.105° W., lat. 48° N. ), where Poplar River was examined.
The following species are recorded by Dr. Eigenmann:
Locality.

p::I

Notnrnafiavns ..... ··.~'~.· .............. : ..... .
107 I Carpiodes veli!'er ................................ .
108 \ Catostomus gnseus ....... , ...................... .
108 Catostomus commersonii ........................ .
108 Moxostoma aureolum ............................ .
108 \ Hybognathus nuchale evansi (as placita) .... . ... .
110 Notropis atberinoides ........... .............. - .

m~);~~~1~!ha!s~~AI:~~~ -~~:~~~::::::::::::::::::::
m
115
ll5
116
118
118
118

l\~~to~b~fos~ti~~l~~:::::: ::: : : :::::: ::::::: :: : : : : :
Coregonus williamsoni ................. . .. - - ... - Tbymallu!l signifer ontariensis .................. .
Eucalia inconstans . ........................ - .. - - ·
Stizostedion canaden !le boreum {as griseum) ..... .
Uottus bairdi punctulatus ......•.................
Lota lota maculosa .................•.............

Missouri River at Craig, Mont.
Poplar River at Poplar, Mont.
Missouri River at Uraig.
Poplar River at Poplar.
Poplar River.
Do.
Do.
Poplar River; Missouri River.
Po1Jlar River.
Missouri River; Poplar River
Poplar River at Poplar.
Missouri River at Craig.
Do.
Poplar River at Poplar.
Do.
Missouri River at Craig.
Do.

1894. SETH EUGENE MEEK. Notes on the fishes of western Iowa and eastern
Nebraska. <Bull. U. S. Fish Comm., XIV, 1894, 133-138.

The localities from which were obtained the specimens mentioned in
this paper are the following:
(a) Spirit Lake, Dickinson County, Iowa.
(b) East and West Okoboji lakes, Dickinson County, Iowa.

(c) Little Sioux River, the outlet of Spirit and the Okoboji lakes, was examined at
Cherokee, Cherokee County, Iowa.
(d) Floyd River was examined at Lemars, Plymouth County, and Sioux City, Woodbury County, Iowa.

Collections were made from these Iowa localities by Professor Meek
in 1890. A few specimens from Spirit and East Okoboji lakes obtained
by Professor Evermann, October 31, 1892, are also included.
(e) Platte River at Fremont, Dodge County, Nebr.

(f) Elkhorn River near Fremont, Nebr.
(g) Salt Creek near Lincoln, Nebr.
(h) Blue River at Crete, .Saline County, Nebr.
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The specimens from these four places were obtained in the summer of
1891 by Professor Meek and Prof. P. B. Burnett, then of Cotner College.
now of Nebraska State University.
( i) Nebraska State fish commission ponds in Sarpy County, near the mouth of P lav.,e
River.

Tbe few specimens recorded by Professor Meek from this locality
were obtained by Messrs. Evermann and McCormick, October 25. 189.:?.
In this paper Dr. Meek records the following species from Missouri
Basin localities:
Page.
135
135

Species.

Locality.

Lepisosteus osseus..
Spirit Lake, Iowa.
Schilbeodes gyrinus ........ Pla.tte River at Fremont; Floyd River at Lemars
and Sionx City.

m y~~:~~sfl!"eY!~::::::::::::

iratt~r;~~ nEi{~~~coi~~ers at Fremont; Salt Creek
near Lincoln; Floyd River at Lemars; Spir_it Lake:
Ictaluruspunctatus . .....•. . Blue River at Crete; Platte and Elkhorn rivers at
Fremont; Salt Creek n ear Lincoln.
135 Ictiobus cyprinella ......... . Elkhorn River at Fremont.
135 Ictiobus bubalus ........... . Flovd River at Sioux City; East Okoboji Lake.
135 Carpi odes velifer ........... . Blu'e, Platte, Elkhorn, and Floyd rivers.
135 Catostomus commersonii. .. . Floyd River at Lemars and Sioux City.
136 Moxostoma aureolum ...... . Floyd and Blue rivers.
136 Placopharynx duguesnei. .. . Floyd River.
136 Campostoma anomalum .... . Floyd River at Sioux City.
136 Hybognathus nuchale ..... . Platte Elkhorn and Floyd rivers; Salt Creek.
136 Pimephales promelas ...... . Rlue, Platte, Elkhorn, and Floyd rivers; Salt Creek.
136 Pimephales notatus ........ . Blue, Elkhorn, and Floyd rivers.
136 N otropis cayuga ........... . Floyd River.
136 Notropis blennius ......... . Platte, Elkhorn, Blue, and Floyd rivers; Salt Creek.
136 Notropis gilberti.. ......... . F loyd River.
.
136 N otropis topeka .. .. ........ . Blue and Floyd rivers; Salt Creek.
..
136 Notropis hudsonius ........ . Floyd River; Spirit Lake, and East and W est OkoboJ1
lakes .
136 Notropis lutrensis ......... . Blue, Platte, Elkhorn, and Floyd rivers; Salt Creek.
136 Notropis cornutus ........ .. Floyd and Elkhorn rivers.
136 Notropis .i~junus . .. ....... . P~atteancl Elkhorn rivers.
136 Notropis dilectus .......... . Floyd and Elkhorn rivers.
136 I'hen acobius rnirabilis ..... . Blue River.
137 H,vbopsis kentuckiensfa ... . Elkhorn River.
137 H ybopsis storerianus ...... . Floyd and Elkhorn rivers.
137 Hy bopsis byos tom us ....... . Blue, Platte, and Elkhorn rivers.
137 Platy~obio gracilis ... ..... . Platte River.
137 Semot1lus atrornacnlatus .. . Floyd River.
137 .A!iramis crysoleucas ..... . Platte and Floyd rivers ; Spirit Lake .
137 H1odon alosoides ........... . Floyd and Platte rivers.
137 Dorosoma cep11dianum ..... . Floyd and Elkhorn rivers.
137 Percopsis guttatus ......... . Floyd Rh-er; East Okoboji Lake.
137 Fundulns zcbrinns ... ..... . East Okoboji Lake.
]37 F unrlulns sciaclicus ........ . Floyd, Platte, ancl Elkhorn rivers.
..
137 Lucius lucius .............. . Floyd River; East Okoboji, West OkoboJ1, and
lakes.
137 Pomoxis sparoides .... ...... East Okoboji Lake.
137 .Ambloplites rupestris...... :Flo_ycl River.
137 Apomotis cyanellus ......... Platte l{iver at ouih n ncl and Fremont; Elkhor
135

137

1

Lepomi humilis ............ PJ!t~~ 1ifJir!?ro;1th J3 ncl and Fr mont; Elk.ho
Blue, nncl Floyd rivers; 'alt Greek.
, piril, Lak .
Do.
Flo.nl, Plattr., nncl Elkhorn rh· r ; pirit Lakt.
.'~>irit Lak!'.
F
Elkhorn river ; piri and Ea 0
1
J!ndmpt ms n'<pro... ... .... Flo., 11 Rivf'r.
tboostowa 1ow.o ........... l'lntto nnd Elkhorn rit' rs at Fremont; . tat, fi b
nu. ion pm11I. at • · utb B ·nd ; l'loyd l 1\'er at
mnr,1 :11111 t'ionx Cih ; • pir:it Lake.
i:'i:m1 fla _ ~ri:m1. ......... .. Ea t Okoboji anrl ."pir1t Jak .
•. I i1.,, t •1l101n'1tr •nm .. ...... ,v,. t Okoboji anti pir:it luk1• .
· 11 1.o t 1l fou mnntl n . .... Flu,d 111111 Platt~ river~· SpintL k
plodinotu
ruuni n . . . . . Elk.horn J h· •r.
'
L<'pomis pnllidus ...........
Eupomotis ~ihho. ns........
• Iirroptr.m11. nlmoides ......
Micropwru clolomieu ......
Hol ·o 111.1 nigrum .........

.

1
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ALBERT J. WOOLMAN.
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A report upon ichthyological investigations in western
Minnesota and eastern North Dakota.
Report U.S. Fish Comm.,
1893 (1896), 343-373.

<

During the months of July and August, 1892, Mr. Woolman made
extensive collections of :fishes in western Minnesota and eastern North
Dakota, in the interests of the United States Fish Commission. He
was assisted by Mr. Ulysses 0. Cox, instructor in biology in the State
Normal School, Mankato, Minn. The work was confined chiefly to·
the basins of the Minnesota River and the Red River of the North,
but some work was done in the Dakota or James River, which is a
tributary of the Missouri.
Collections were made in this river basin at the following places:
(a) Dakota River at Lamoure, about 100 miles southwest from Fargo.
(b) Dakota River at Jamestown, about 55 miles northeast from Lamoure.

(c) Pipestem Creek near Jamestown.

The total number of species obtained at these stations was 20.
following is the list:
Page. Name under which recorded.
359
l159
359
359
359
859
359
359
360
360
360
360
360
360
360
860
360
360
360
360

,,.I

Name adopted.

Locality.

A.meiurus nebulosus........ .A.meiurus nebulosus ....... . Lamoure; Jamestown.
Ameiurus natalis . . . . . . . . . . . Ameiurns natalis .......... . Lamoure.
A.meiurus melas . . • . . . • . . . . . Ameiurus melas ........... . Dakota River; Pipestem
Creek.
Catostomus teres . . . . . . . . . . . Catostomus commersonii .. . Lamoure; Jamestown.
Moxostomamacrolepidotum Moxostoma aureolum ...... . Jamestown.
duquesnei.
Do.
Campostoma anomalum..... Campostoma anomalum .... .
Pimepbales notatus ........ Pimephales notatus ........ . Lamoure; Jamestown.
Pimepbales promelas . . . . . . . Pimephales promelas .... .. . Lamoure.
Hybognathus nucbalis ..... Hybognathus nuchale .. ... . Jamestown.
Notropis megalops .......... Notropis cornutus ......... . Lamoure; Jamestown.
Do.
Notropis fleliciosus ......... Notropis blennius ......... .
Notropis cayuga ....... .-.... Notropis cayuga ........... . Jamestown, in the river.
Hybopsis kentuckiensis .... Hybopsis kentuckiensis ... . James River; Pipestem
Ureek.
Do.
Semotilus atromacnlatus . . . Semotilus atromaculatus .. .
Rbinichlihys atronasus . . . . . Rhinichtbyil atronasus .•.•.. Lamoure; Jamestown.
Lucius lucius . . . . . . . . . . . . . . Lucius luciu~ ........ ... ... . Jamestown.
Do.
Etheostoma nigrum . . . . . . . . Bolcosoma nigrum ......... .
Do.
Etheostoma a pro .......... Haclropterus aspro ......... .
Do.
Etheostoma iowro . . . . . . . . . . Etb eostoma iowro .......... .
Do.
Perea flavescens . . . . . . . . . . . . Perea flavescens ........... .

The
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CHARACTER OF THE FISH FAUNA OF THE MISSOURI RIVER BASI

M

. The total number of species and subspecies of :fishes at presen
known from the Missouri Basin is 143. These are distributed among
24 families and 68 genera, as may be seen from the table on page
426-428. This table also shows the distribution of the species amo e
the 9 different States of the Missouri Basin. It will be seen that the
great majority of the species do not extend westward beyond the eastern
counties of Kansas, Nebraska, and South Dakota. Only 55 of the 1 4.-3
species are known from North Dakota., Montana, Wyoming, and C olorado, and but 10 of these are limited to those 4 States. On the othe
hand Missouri and the small part of Iowa drained by the Mi ouri
nish 94 species, or, if we include the narrow-timbered and abundan ywatered strip of eastern Kansas, N ebr!1ska, and South Dakota we
have about 100 species occurring in this eastern or lower belt of t
Missouri Basin.
The middle belt, or that portion lying between the one hundred
and the one hundred and :fifth meridians, bas such characteri tic peci as Platygobio gracilis, Hybopsis gelidus, Rkinicktkys cataractm d u
Hybognathus nu,ckale evansi, and the like. Few if any of the e
confined to this belt, but they probably all extend more or les i to
lower and upper belts.
·
The upper belt comprises the elevated mountain region where
water is comparatively clear and cold. The characteristic spe ie he
are the trout, whitefish, grayling, two or three specie of ucke
jordani, 0. catostomus, and 0. griseus), and the western blob.
are all practically limited to this belt.
In the lower belt is found the limit in the westward extension of - ·
rayed :fishes. West of the ninety-sixth meridian, wbich i approxi1n:a.n~.1:.the eastern boundary of Nebraska and the Dakota , not over
species of spiny-rayed fishes are known to occur. Thi fa t b,ec-on1EE
interesting when we recall that a ingle mall creek in Inclian
Blo som Creek Monroe County) i known to contain not fewer
pe ·ie of spiny-rayed fi he , and from the , tream of Indi,
we know a lea t 51 . pecies of that group, nearly a many a
numb r f p i found in h ntire :ti, h fauna of the l\li .· ,nri
w
f the nin ty- ighth meridian.
In th Ii . nri it ]f nd in it, Jar
Jar <r rh r ,
·i
olyod n rpathula
L ·p t 'P · li aris I, ·taluru pu net Ltu , .
1 n in h ,·m· 11 r ,tr , m. Cat ,·tomu Hyb gnatlw,·., n
th
rin ·i , I g u r, r pr
nt l. Mi -ropt ru P r · . L 11

J:fli

.f n tar

n

nth

at rn d"'
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Micropterus has not been found west of Ravenna, Nebr. (98°30' W.), and
it is not likely that it occurs naturally even that far west.
Of the four darters whose range extends farthest west in this basin,
Boleosoma nigr1.1/rn reaches only to Dakota River, Ha,dropterus aspro to
Ewing, Nebr. (98° 20' W.), and to Jamestown, N. Dak. (98° 30' W.).
Etheostorna iowcc extends still farther west, it having been found by us
at Valentine, Nebr. (100° 30' W.), while Boleichthys exilis, a somewhat
doubtful species, was found by Dr. Suckley even a little farther west
in North Dakota.

•

THE ICHTHYOLOGIC PECULIARITIES OF THE BLACK HILLS.

The fish fauna of that portion of the Missouri system lying in and
about the Black Hills is peculiarly restricted in its character, and
presents a number of interesting problems in geographic distribution.
The physical conditions of the region are briefly these:
(1) A.n isolated, mountainous region, approximately 75 by 100 miles
in extent, covered with heavy pine forests and drained by more than a
dozen good-sized creeks, whose waters are naturally cold, cJear, aud
pure, and all :flowing east, northeast, or southeast to the north or south
fork of the Cheyenne.
(2) Surrounding this region on all sides is a broad plain 100 to 200
miles wide, in which the soil is full of alkali, where the rainfall is not
great, where there are no forests, and where even herbaceous vegetation is very scant, where the soil is eroded with great ease, the streams
are shallow, their beds constantly shifting, the water warm in the
summer time and always strongly alkaline and full of solid matter in
suspension. To the east and northeast, country of this character extends
from the base of the Hills to the Missouri liiver at least, a distance of
not less 'than 150 to 200 miles. To the southward is a broad strip almost
equally uninviting, while on the west, extending from the base of the
Hills to the Powder River, the country is barren in the main and the
streams are of the same general character. Among the low hills on
the east of the Powder River Valley are the headwaters of two streams;
one of these is the Belle Fourche or north fork of the Cheyenne, which
flows to the northeast and sweeps around the north base of the Black
Rills; the other is the south fork of the Cheyenne, which, flowing ea t
and south, hugs the south base of the Hills a little le s closely, and
then turning northeast unites with the north fork 30 or 40 miles east
of the Hills, thereby forming the Big Cheyenne, which, after a course
of more than 100 miles in a northeasterly direction, flows into the Missouri. Into one or the other of these two forks flow all the streams of
the Hill.
Most of these streams were examined by us and collections made from
them at many different places. Only 15 species of fishes were secured
and uo other pecie ha ever been reported from any definite localit;
of this region. The 15 species known from the Black Hills represent
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but 4 families, viz: 2 catfishes, 4 suckers, 8 cyprinoids, and one m.e oer of the codfish family. Eight of the 15 species belong to one farnilv:
the Oyprinidm. Not a single species of spiny-rayed fish has ever bee
found in any of the streams in or about the Hills and it is not probab e
that any will be found there. Many of the streams in or near the H" would apparently furnish congenial homes for sunfishes, bass, and even
several of the different species of darters. That these are not there
must be due to the nature of the lower courses of the streams d r a inin-=
the Hills, and that of the Cheyenne to which they are all tributary.
The ch•eyenne is ordinarily a shallow stream whose waters are al waY
more or less alkaline and :filled with solid matter in suspension from th_
extremely easily eroded country through which it flows; and fi..:he
would not ascend such streams from choice.
The lower courses of the streams :flowing from the Hills are thro
the same Cretaceous beds and partake of the same character.
.
those species with which the st~uggle has become most severe v ill btdriven to seek protection and food in the muddy, alkaline streams; and
they alone would eventually :find their way into purer, clearer wat-er.-::
above. This, of course, means the soft-rayed, non-rapacious :fl.she.:::, t t
suckers and minnows and other mud-loving forms.
The spiny-rayed species are aggressive, extending their attack to all
weaker forms about them, while the soft-rayed species are defen ~·w
and seek protection in retreat. A spiny-rayed :fish has no occa ~ion
ascend into the muddy, alkaline, and uncongenial portions of the_·
streams; the only thing which would cause him to do so would
quest for food, but he :finds it easier and more agreeable to get fo
sufficient quantity and quality where he is.
Not so with the soft-rayed :fish; he must not only search fo uit
food but he must also see that his enemy, the spiny-rayed fi h. d oe
caMh him. The attacks of his enemies were probably the :fir
impelling him to take refuge in the turbid water. Finding .-uita I
sufficient food in this new environment, and total relief from the
cutions of hi old enemies, be :find the truggle for exi tence
surrounding in time become bearable and perhap agreeable.
move about at will through all part of the muddy tream a
into th headwater wher , still :finding an abundant food u1
none of hi Id enemie , he i ontent t mak hi home.
B fi r mining b gan in th
ill in 7- and 1 7 n arly '°er.
P ·· ·.
all th natural · ndiUon n
'ary to mak, it an exc:!e!Ic
tr t~t ,·tr am.
h wa,t r.· w re I ar aud old not ubj ·t to c011t::i,!::...
11 a 1 n fr m a.uy
nr
and uitabl , fi 1 u •h , iu. ·t, , n
larv, ·. , n h . mall r ·r 1 ta a , n l m llu a wa un l u
1_
h _u a.· now in abnn Ian · . \ ith h
ti n of a .fi • s:u.~,~.::-.::
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The explanation of their absence is practically the same a,s that which
accounts for the absence of spiny-rayed fishes. Land barriers have
evidently proved competent to prevent trout getting in from the headwaters of the trout streams to the westward, and the mud and alkali
which they encountered in the lower portion of the Yellowstone, the
Missouri, and the Big Cheyenne have as certainly proved a:µ impassable
barrier from that direction. Among the many regions of the United
States which possess the necessary natural conditions for trout, the
Black Hills district is the only one of any considerable area, if we except
portions of the Yellowstone National Park,in which one or more specimens of Salmonidm are not or have not been indigenous. The absence
of trout and all other species of fish from the various lakes and streams
of Yellowstone National Park (i.e., Lewis and Shoshone lakes, Gibbon,
Firehole, and Little Firehole rivers, and Indian, Glen, Nez Perce, and
Sentinel creeks) is undoubtedly accounted for by the presence ofimpa ·sable falls where these waters leave the great rbyolite sheet which covers
the park, as shown by the investigations made by Dr. Jordan in 1889.
The presence of trout in Yellowstone Lake and tributary streams, notwithstanding the fact that the outlet of Yellowstone Lake (Yellowstone
River) has two enormous falls which wholly prevent the ascent of fish,
is quite evidently due to the most interesting and curious fact that
there is a continuous waterway furnishing easy passage for trout from
the upper tributaries of Snake River by way of Two-Ocean Pass into
the Upper Yellowstone River. That Yellowstone Lake could have been,
and almost certainly was, stocked in this way from the Columbia Ba, in
was demonstrated by the investigations which were made by Professor
Evermann during a visit to Two-Ocean Pass in August, 1891.1
Tbe presence .o f trout in the upper tributaries of the Colorado, Rio
Grande, Arkansas, and South Platte, whose lower courses are, in ome
cases at least, not unlike those of the Cheyenne and Missouri, is a matter
whose explanation is not without some difficulties. The relationships of
the various species or subspecies of Salmo found in those different ba ins
are very close ~nd indicate a common origin at no remote date. It is
certain that they are all descended from a form which came up from
the Pacific Coast and that the head waters of the Columbia, Colorado,
Rio Grande, Arkansas, and South Platte have been connected in some
way at some time or other, thus permitting the trout to spread into these
various basins. 2·
That there a.re no trout in the Cheyenne Basin would seem to indicate
that the streams of this sy tern became separated and differentiated as
a distinct drainage sy tern earlier than did those of the South Platte,
.Arkansas, Rio Grande, Colorado, and Columbia; or else that they are
1
See Bull. U. S. Fish Comm., XI, 1891, 24-28 · also Popular Science Monthly for
June, 1895.
'
'
2
Por an interesting discussion of the origin of the varieties of Salrno of our western
waters see "How ihe trout came to California1 " by Dr Jordan in Recreation for
•
'
'
October, 1894.
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streams of more recent origin and have never been connected at any
time with any of the streams containing trout. Such a history as this
for the Cheyenne, together with .t he shallow, muddy, alkaline character of its lower portion, seems to be reasonable explanation of the
absence of trout from the Black Hills. 1
The effect of the peculiar alkaline water of the Cheyenne and the
lower courses of the streams :flowing from the Black Hills has been to
reduce the fishes to a nearly uniform pale, faded, or bleached appearance. Except those found above the alkali water, they are apparently
almost wholly without pigment cells of any kind. Perhaps the most
extreme case of bleaching is that of the flat-headed minnow, Platygobio gracilis, which, of all American fishes, seems to be the one most
perfectly adapted to these alkali streams.

a

ANNOTATED LIST OF THE 'FISHES FOUND IN THE MISSOURI
RIVER BASIN.

m this list we give under each species all the localities in this basin
from which it has been recorded. The references are arranged in
chronological order, and the lQcalities are given in the terms of the
original re~ord, except when a modification of the wording seemed
desirable for sake of clearness. When in the original referencA the fish
was designated by some name different from the one by which it is now
recognized, the name employed in the original reference is given in
parenthesis. The name of the authority and the date of each reference are also given in parenthesis, thus enabling the reference to be
connected with the appropriate title in the bibliography given on
pages 350-379.
·
The nomenclature and sequence of species adopted in this p aper
agree essentially with the forthcoming'' Fishes of North and Middle
America," by Jordan & Evermann.
Silver Lamprey. One small specimen, 4t
inches long, from Crow Creek, Chamberlain, South Dakota. This is the
most western point from which this species has been reported. It h as al o
been recorded from Kansas by Professor Snow, and from Cottonwood
Creek, Kans. (as Petramyz on argenteus, Graham, 1885); Osage River (Cragin,

1. Ichthyomyzon concolor (Kirtland).

1885a).

2 · lchthyomyzon castaneus Girard. Che1Jtnut-colored Lamprey. The only r eference to the occurrence of this lamprey in the Missouri Basin i by Prof.
1'"'. \V. ragin (188- ), who obtained four specimens at the mouth of Mill
re k, bawnee County, Kans, These specimens were found attached to
buffalo-fl h.
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3. Lampetra wilderi Gage. Brook Lamprey. Wild Cat Creek, near Manhattan (as
Ammocmtus nigfrJ Graham, 1885); Kansas River at Lawrence (Cragin, 1885a).
4. P_plyodon spathula (Walbaum). Spoonbi_ll Cat; Paddle-fish. Fort Pierre, Nebr.
(as P.. folium, Girard, 1858); St. Mary River (Jordan, 1878); Kansas River

(Graham, 1885); Kansas River at Lawrence (Cragin, 1885a); Missouri River,
Harrison County, Iowa (Meek, 1891).
A large male fish of this species was caught in White River, at the ford 12
miles from Chamberlain, S. Dak., June 24. Total length, 4 feet 5 inches;
length to base of caudal fin, 3 feet 10 inches ; tip of paddle to edge of gill
flap, 2 feet 7 inches; to origin of dorsal fin, 2 feet 10½ inches; stretch of
caudal fin, 1 foot; weight, 18 pounds.
The water was not over 18 inches deep where this fish was caught. This
species has not hitherto been reported from any point so far west, but it
is probably not uncommon in the Missouri and its large tributaries even
farther west than this place. Mr. Walker, who lives near the mouth of
White River, says the spoonbill cat is occasionally seen there in the spring,
and that one was taken near this same place, about the 1st of June of this
year, which was about 5 feet long.
While this curious and interesting fish is probably common in all the
larger streams and bayous of the Mississippi Valley, especially in the lowland
waters, it is very rarely caught or seen. During several years collecting
in the Mississippi Valley, we have taken not more than 6 or 8 examples,
all of which were raither large, the smallest being at least 15 inches long.
Special search for the young has been made by us in the ponds and bayous
along the lower Wabash River, but without finding any. Prof. Harrison
Garman_, who h as made a careful study of the fauna of the waters of the Mississippi bottoms near Quincy, Ill., took but a single example, which was about
14 inches long. "The adults," he says, "are common in the Mississippi
River, where they were occasionally seen leaping about the water."
5. Acipenser rubic"qndus Le Sueur. Red Sturgeon; Common Sturgeon. Upper Missouri River (as Acipenser copei type, Dumeril, 1870); Osage River (as Acipense1·
rauchi type, Dumeril, 1870); and Missouri River (as Ac-ipenser anasimos type,
Dumeril, 1870); Kansas River (Graham, 1885); Kansas River at Lawrence
(Cragin, 1885a).
Not seen by us, but Mr. Walker informs us that sturgeon are often taken
in White and Missouri rivers, near Chamberlain, in the spring, and we have
learned from others that this species is of considerable importance as a foodfish in this portion of the Missouri River. In the vicinity of Yankton
considerable numbers were formerly caught, but the fish is less abundant
during the last few years.
6. Scaphirhynchus platorynchus (Ra:fi.nesque). Shovel-nose Sturgeon. Missouri
River (Girard, 1858); Missouri River, at Fort Buford, N. Dak. (Jordan, 1878);
Missouri River, at Fort Benton (Cope, 1879); "Common over the State of
Kansasn (Graham, 1885); Kansas River at Lawrence and Topeka (Cragin,
1885a); Missouri River, Iowa (Meek, 1892).
.
Specimens of this species were obtained from North Platte River at Casper and Douglas. The single specimen in the collection from Casper is 18
inches long. At Douglas numerous specimens were taken, the largest being
about 2 feet long. Armed plates before the dorsal, 16; lateral plates, 42.
A very small specimen from North Platte, at Grand Island, measures 4¾
inches in total l ength. Smaller individuais than this are not often taken in
miscellaneous collecting. While at Creighton we were told of the capture
of a shovel-nosed sturgeon 2 feet long in Bazile Creek, 15 miles from that
place, a few weeks before our visit.
F. R. 94--25
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7. Lepisosteus osseus (Linnreus). Long-nosed Gar. Kansas River near Fort Riley
( as L. ota1·iu,s type, Cope, 1865); pools of the Missouri near mouth of Battle
Creek, S. Dak. (as L. ota1·ius, Cope, 1879); Osage River and tributaries and
Missouri River at St. Joseph (Jordan & Meek, 1885); common in all streams
of Kansas (Graham, 1885); Kansas and Osage rivers (Cragin, 1885a); Solomon
River at Beloit (Hay, 1887); Spirit Lake (Meek, 1894). It was reported to
us as being seen frequently in the Missouri at Niobrara and Chamberlain,
and in the W hite River near the l atter place. We examined one large
example, 2½ feet long, which was taken in Crow Creek, near Chamberlain,
while we were there. The distance from the tip of the bill to the eye was
6½ inches, or about one-fifth total length. There were no dark spots except
on the caudal and one on the dorsal fin.
8. Lepisosteus platostomus Rafinesque. Sho1·t-nosed Gar. Pools of the Missouri
River near Battle Creek, S. Dak. (as Lepidosteus productus, Cope, 1879);
Kansas River (Graham, 1885); Kansas River at Topeka and Osage River
(Cragin, 1885a). Not seen by us.
9. Amia calva Linnreus. Mudfish; Dogfish. Not seen by us. The only record for
the upper Missouri is that of Cope in 1865, who reports it from "Platte
[Kansas] River, Fort Riley." It is also recorded from the branches of Missouri River, Osage River, etc. (Graham, 1885). This species doubtless occurs
in all the ba:yous along the lower Missouri.
10. Ictalurus furcatus (Le Sueur). Chuckle-head Cat. Misso uri River, Leavenworth, Kains. (Gilbert, 1885); Missouri River, St. Joseph (Jordan & Meek,
1885); "Large streams" [in Kansas] (Graham, 1885) ; Kansas River and
Osage River (Cragin, 1885a).
11. Ictalurus pl_!nctatus (Rafi.nesque). Chann el Cat; Blue Cat. F'ort Pierre, Nebr.;
Milk and Yellowstone rivers; and Nebraska ( as Pimelodus olivaceus types,
Girard, 1858); Fort Riley, Kans. ( as Pimelodus hammondii and Pimelodus notatus
types, Abbott, 1860); Milk River (as Pimelodus olivaceus, Suckley, 1860); "Big ,
Sandy River of .Kansas" [Platte River] (as Ictalurus simpsonii typ e, Gill,
1862 and 1876); Kansas River near Fort Riley (as I. creruleus and I. notatus,
Cope, 1865); Big Muddy River (Jordan, 1878); Missouri River pools near
mouth of Battle Creek, S. Dak. (Cope, 1879); Hundred and Two River at
Bedford, Iowa, and Maryville, Mo. ; Missouri River at St. Joseph; T~bo
Creek at Lexington, Mo.; Grand and Osage rivers at Clinton, Mo. (Jordan &
Meek, 1885); "quite common" [in Kansas] (Graham, 1885); Ward Creek,
Shawnee County, Kans. (Gilbert, 1885); Kansas River, Silver Lake, Ward
Creek, Mill Creek, Manhattan, Blue River, and Osage River (Cragin, 1885a);
Blacksmith and Mission creeks, Shawnee County, Kans. (Gilbert, 1886);
Republican River at Concordia, Saline River at Wakeeney, and Solomon
River at Beloit (Hay, 1887); PiMy River, Texas County, Mo. (Call, 1 7);
Osage River at La Cygne, Kans .; Solomon River at IIarlan, Kans. (Gilbert,
1889); Gasconade River, Mo. (Meek, 1891); Missouri River at St. Joseph
and Big Sioux River at Sioux City (Meek, 1892).
Obtained by us at the following localities: White I iver at Chamberlain;
Choteau Creek at Springfield; Bazile Creek at Niobrara; South Loup River
and Mud Creek at Ravenna, and Clear Cre k at Clermont, Wyo. It wa also
obtained by Profes or Meek in Blue River at Crete, alt Creek at Lincoln,
ancl at Premont in the Elkhorn and Platte rivers (Me k, 1894). In most of
the ·treams where we found this fish at all it was rather abunclant, but not
many specimens were saved . It was o. pecially abundant in White River
~ a: ~hamberlaiu ancl in the channel of outh Loup Riv r. Most of the
mtlivulual1:1 e n were •onng fi h . Tlie largest were a 15-inch specimen at
I: v nu:.1,, :m!l one 1G in<:he11 long at 'lcrmont.
ne of the be t and mo t
·alnalJl fo !l-fi. h s of b low ·r and middle lissouri Ha in.
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12. Ameiurus natalis (Le Sueur). Yellow Cat. Missouri River, St. Joseph (Jordan
& Meek, 1885); Kansas River (Graham, 1885); Kansas River (Cragin, 1885a);

Shunganunga Creek, Topeka, and Blacksmith and Mission creeks, Shawnee
County, Kans. (Gilbert, 1886); Dakota River at Lamoure (Woolman, 1896).
13. Ameiurus nebulosus (Le Sueur). Common Bullhead. "Plentiful" [in Kansas]
(Graham, 1885); Topeka, Lawrence, and Ottawa (Cragin, 1885a); Osage
Fork of Gasconade River, Mo. (Meek, 1891); Dakota River at Lamoure and
Jamestown, N. Dak. (Woolman, 1896).
14. Ameiurus melas (Rafinesque). Black Bullhead. Nebraska (as .A. obesus type,
Gill, 1862 and 1876); Kansas River at Topeka (Gilbert, 1884); Hundred and
Two River at Bedford, Iowa, and Maryville, Mo.; Missouri River at St.
Joseph; Tabo Creek, Lexington, Mo.; La Mine River and tributaries at
Sedalia, Mo; Osage River at Clinton, Mo.; Grand River and Tabo Creek at
Calhoun, Mo. (Jordan & Meek, 1885); "common over the State" [of Kansas]
(Graham, 1885); Shunganunga and Ward creeks, Shawnee County, Kans.
(Gilbert, 1885); Smoky Hill River at Wallace, Republican River at Concordia, Solomon River at Beloit, Saline River at Wakeeney, north fork of
Solomon River at Kirwin (Hay, 1887); Sappa Creek at Oberlin, Middle
Beaver Creek, Smith County, Kans., Solomon River at Logan and Harlan,
Kans. (Gilbert, 1889); Big Piney River near Cabool and Marais River at
Dixon, Mo. (Meek, 1891); Silver Lake, Iowa; Soldier River at Charter Oak,
and Boyer River at Arion, Iowa (Meek, 1892); Platte and Elkhorn rivers at
Fremont, Salt Creek at Lincoln, Ployd River at Lemars, and Spirit Lake
(Meek, 1894); Dakota River and Pipestem Creek at Jamestown, N. Dak.
(Woolman, 1896).
Found by us at the following places: Blue River, Seward; Ingalls Lake,
Long Pine; Bazile Creek, Niobrara; Long Pine Creek, Long Pine; pond at
Creighton; pond at Norfolk Junction; pond at Ewing; canal at Niobrara;
Lincoln and Beaver creeks, York; Carp Lake near Long Pine; Big Blue River
at Seward; Lone Tree Creek, Chadron; Rock and Enemy creeks, Mitchell;
Firesteel, Choteau, and Emanuel creeks, ~pring:field; Crow Creek, Chamberlain; and Prairie Creek, Scotland. The western limit in the range of
this species seems to be near the western boundaries of Kansas and Nebraska,
and is marked by the western limit of the small prairie lakes and stagnant
ponds. It was not found in any of the alkaline streams, nor in any of the
clear, cold streams of the Black Hills; but in the ponds in eastern Nebraska
and South Dakota it was very abundant, particularly at Scotland, Mitchell,
Chamberlain, Creighton, and Long Pine. It grows to a size which makes
it of considerable value in those States as a pan fish.
15. Leptops olivaris (Rafinesque). Mud Cat. Osage River, Mo., and Missouri
River, St. Joseph (Jordan & Meek, 1885); Kansas River (Graham, 1885);
Topeka, Lawrence, and Ottawa (Cragin, 1885a); Gasconade River, Mo. (Meek,
1891). A single specimen of this species was caught with the seine in the
White River near Chamberlain. It was a female measuring 3 feet 6 inches
in total length, and weighing 32 pounds. The following additional measurements were taken: Tip of nose to origin of dorsal fin, 15 inches; to adipMe
fin, 28 inches; distance over head between pectorals, 15¼ inches; distance
between posterior nostrils, 3½ inches ; distance between eyes, 6½ inches;
length of maxillary barbel, 7¼inches. This :fish was very sluggish, and made
no effort to escape until we began lifting it out of the water, when it became
greatly excited and hard to handle. The mud cat probably occurs in all the
larger streams of the Missouri Basin, but o have not seen any record of its
occurrence west of Omaha, except the general statement of Graham cited
above.
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16. Noturus flavus Ra:fi.nesque. Stone Oat; Yellow Oat. Platte River (as Noturus
occidentalis type, Gill, 1862 and 1876); Platte River (Cope, 1871); Osage
River., Mo., La Mine River, Mo., and Hundred and Two River at Bedford,
Iowa, and Maryville, Mo.; Blackwater Creek, Brownsville, Saline County,
Mo.; Flat Creek, Sedalia, Mo.; Osage River, Clinton, Mo.; Tabo Creek,
Calhoun, Mo. (Jordan & Meek, 1885); Mission Creek, Shawnee County,
Kans. (Gilbert, 1886); Smoky Hill River, Wallace, Kans., and North Fork
of Solomon River, Lenora, Kans. (Hay, 1887); Mission Creek, Shawnee
County, Kaus.; Snokomo Creek, Wabaunsee County, Kans., and Missouri
River, Leavenworth, Kans. (Gilbert , 1886); Solomon River at Harlan and
Logan, Kans ., and Osage River at La Cygne, Kans. (Gilbert, 1889); Missouri
River, St. Joseph; Big Sioux River, Sioux Falls, S. Da.k., and Sioux City,
Iowa (Meek, 1892); Missouri River, Craig, Mo. (Eigenmann, 1894); Salt
Creek, Lincoln, Nebr. (Meek, 1894). It was found by us at the following
places: Emanuel Creek, Springfield; Norfolk Creek, Norfolk Junction; Elkhorn River, Ewing; Beaver Creek, York; Lincoln Creek, York; Platte River,
Grand Island; Middle Loup River, Dunning; Chadron Creek, Chadron;
White River, Chadron; Cheyenne Falls; Belle Fourche River, Belle Fourche;
Beaver Creek, Buffalo Gap; Platte River, Douglas ; Beaver Creek near Newcastle; Powder River, Arvada; Big Goose Creek, Sheridan, and Salt Creek,
Linco1n. Quite abundant in the south fork of the Cheyenne at Cheyenne
Falls, where numerous specimens, 5 to 10 inches long, were taken. ·rt is said
to be a common fish in the Cheyenne and is of some importance as a food:fi.sh. The specimens from Cheyenne Falls are all extremely pale.
17. Schilbeodes gyrinus (Mitchill). Big Sioux River, Sioux Falls, S. Dak. (Meek,
1892); Platte River, Fremont, Nebr.; Floyd River, Lemars and Sioux City,
Iowa (Meek, 1894); Choteau Creek, Springfield; Prairie Creek, Scotland;
Enemy, Firesteel, and Rock creeks, Mitchell; Norfolk Creek, Norfolk Junction.
This small catfish appears to be not uncommon about Mitchell and Scotland, but we did not :find it elsewhere except at Norfolk Junction, where a
single specimen was obtained. The largest specimens secured by us are 4
inches long, and are very plump. The head is very broad and heavy. The
interorbital region is concave, especially posteriorly, the postocular region
being quite fleshy and rirominently rounded. The pectoral spine is equal to
one-third of the distance from the tip of the snout to the origin of dorsal .fin.
Most of these specimens are very dark, but the dark lateral lines show
plainly on all. These lines are three in number, one following the axi of
the body from just back of the pectoral to the middle of the base of the
caudal fin, another above from the dorsal fin to the caudal; the median line
of the back also is dark.
18. Schilbeodes exilis (Nelson). O age R iver, etc. (Graham, 1885); Jones Creek,
Dixon, Mo ., and Little Piney River, Cabool, Mo . (Meek, 1 9l).
19. Schilbeodes miurus (Jordan). Branches of Mis. ouri River (Graham, 1 -).
20. Ictiobus cyprinella (C11vier & Valenciennes). Common Buffalo-fish. Mi souri
River, S . Joseph, Mo. (,Jordan & Meek, 1885) ; eastern Kansas ( rabam,
1885); oldier reek and Osao-e River ( ragin, 18 5a); Marais River, Dixon,
Mo. (M ek, 1891); Elkhorn Riv r, Fremont, Nebr. (Meek, 1894).
mall P cimen w re obtain din latte River at rancl Island in the Elkhorn at Ewing
and iu the Middle Loup River at Dunning. Th ~ confusion which x · ta
~mong the speci s of Ictiobu s and arpiodes is very g reat and it i doubtful
if any of th de!:i ription giv n in th book!i is ·orrect. The speci •s a n w
un<l r ood ar c rtainly hard to di tinguisb, and th confusion can only be
r mov · l>y an ·xhaustive study of a very large a.mount of material.
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21. Ictiobus urns (Agassiz).
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Mongrel Bu:ffalo. Missouri River, St. Joseph (Jordan & Meek, 1885); Kansas River and branches of the Missouri (Graham,
1885); Silver Lake and Soldier Creek (Cragin, 1885a).
22. Ictiobus bubalus (Ra:finesque). Small-mouth Buffalo. Missouri River, St.
Joseph, Mo. (Jordan & Meek, 1885); plentiful over Kansas (Graham, 1885);
Kansas River (Cragin, 1885a); Marais River, Dixon, Mo. (Meek, 1891); Floyd
River, Sioux City, Iowa, and East Okoboji Lake, Iowa (Meek, 1894). Found
by us only in Crow Creek near Chamberlain, S. Dak. The two small specimens in the collection give the following measurements : Head 4; depth 2¾
and3; eye 4; snout4; scales 7-37-5 and 7-38-5. D. 23 and 26; A. 8. The
number of dorsal rays is fewer than the usual number for this species, and
the axis of the body is scarcely below the lateral line. These are the only
dark~olored specimens of bnffalo-:fish that we secured, and they are paler
than more eastern examples.
Either this or the following species is said to be very abundant in Okoboji
Lake and the other lakes of northwestern Iowa and southern Minnesota.
We were unable to secure specimens, and can not be sure which species it is.
Some species of buffalo-fish, probably this one, is saiq. to be excessively
abundant in most of the small lakes of South Dakota, where it is of much
importance as an article of food.
23. Carpiodes carpio (Rafin~sque). Carp Sucker. Osage River, Mo. (as Carpiodes
bison type, Agassiz, 1855); Manhattan, Kans., and Ward Creek, Shawnee
County, Kans. (Gilbert, 1884); Silver Lake, Ward Creek, and Fort Riley
(Cragin, 1885a); Belle Fourche River, Belle Fourche, S. Dak. (Evermann,
1893); Niobrara River north of Long Pine; Mud Creek at Ravenna; Wood
Creek at Grand Island; Middle Loup River at Dunning and Emanuel Creek
near Springfield. Only young specimens were obtained. These seemed to
differ from typical carpio in being more slender and in having fewer rays in
dorsal :fin. The depth is 3 to 3g- and the dorsal 25.
24. Carpiodes velifer (Ra:finesque). Quillbaclc. Milk River (as Carpiodes damalis
type, Girard, 1856); Fort Pierre (Girard, 1858); Milk River (as Carpiodes
damalis, Suckley, 1860); Kansas River near Fort Riley (as Car.P.,iodes damalis,
Cope, 1865); "Probably from one of the Western States" (as Carpiodes
grayi type, Cope, 1870); Hundred and Two River, Bedford, Iowa, and
Maryville, Mo.; Blackwater Creek, Brownsville, Saline County, and Flat
Creek, near Sedalia, Mo.; Osage River, Clinton, Mo.; Grand River, Clinton,
Mo.; Tabo Creek, Calhoun, Mo. (a:'! Ictiobus velifer, Jordan & Meek, 1885);
Kansas River (as Ictiobus velifer and Ictiobus velifer bison, Graham, 1885);
Ottawa and Eureka L ake (Cragin, 1885a); Republican River, Concordia,
Kans.; Solomon River, Beloit, Kans.; Saline River, Wakeeney, Kans .. (Hay,
1887); Missouri River, Iowa; Big Sioux River, Sioux City, Iowa (Meek,
1892); Poplar River, Poplar, Mont. (Eigenmann, 1894); Blue River, Crete,
Nebr.; Platte and Elkhorn rivers, Fremont, Nebr., and Floyd River, Sioux
City, Iowa (Meek, 1894). Found by us in the South Loup at Ravenna, which
is the most western point from which this species has been reported.
25. Cycleptus elongatus (Le Sueur). Gourd-seed Siiclcerj Missouri Sucker j Black
Sucker. Kansas River (Graham, 1885; Cragin, 1885a). This interesting
sucker does not seem to have been taken often in the Missouri Basin, and
how it came by the name "Missouri sucker " is not apparent.
26. Pantosteus jordani Evermann.
Pantosteus virescens Jordan, Bull. 4, vol. IV., U . S. Geol. and Geogr. Survey
of Territories, 780, 1878, Sweet Grass Hills, Montana (specimens collected by
Dr. Elliott Coues).
Catostomus discobolus Evermaun, Bull. U. S. Fish Comm., XI, 1892, pl. XVIII,
fig. 1 7 41, Red Rock and Bea-verhead rivers, Mont.
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Pantosteus jordani Evermann, Bull. U. S. Fish Comm., xn, 1892, January 27,
1893, art. 2, 51-56, Red Rock and Beaverhead rivers, Mont., and various
Black Hills localities, types; Gilbert & Evermann, Bull. U. S. Fish Comm.,
xiv, 1894, 189, various places in the Columbia River basin.
Pantosteus colunibianus Eigenmann & Eigenmann, American Naturalist, Februmry 4, 1893, 151, Boise River, Caldwell, Idaho; types.
In the third paper referred to above will be found the description of this
species-, together with a discussion of the relationships of the various known
species of Pantosteus and the closely related species of Catostomus. In the
paper is also given the complete synonymy of each species of Pantosteus. In
October, 1892, numerous specimens of this species were obtained as follows:
Whitewood Creek, Dead.wood; Spearfish Creek, Spearfish; Chicken Creek
near Spearfish; Crow Creek, Gammon's Ranch; Belle Fourc.lie River, Belle
Fourche; Rapid. Creek, Rapid, and Hat Creek, Ardmore.
All the specimens found in Whitewood. and Spearfish creeks were young
individuals. In all the other streams named, good-sized specimens were
found, the largest and finest one being about 7 inches in length and from
Rapid Creek. During the investigation in South Dakota, Nebraska, and
Wyoming, carried on in 1893, it was found in the following places: Chadron
Creek, Chadron; Cheyenne River, Edgemont; Cheyenne River near Hot
Springs; Beaver Creek, Buffalo Gap; Spear:fi.sh Creek, Spearfish; Redwater
Creek near Spearfish; creek at Hill City; French Creek, Custer; Beaver
Creek, Newcastle; Powder River, Arvada; Clear Creek at Clermont; south
fork of Tongue River, Sheridan; Big Goose Creek, Sheridan. This small
sucker is abundant in most of the smaller, clearer streams in and about
the Black Hills. It seems most abundant in the streams tributary to the
Cheyenne. South of the Cheyenne it was found in only one place, this
being at Chadron in the basin of White River, which, however, is separated
from the south fork of Cheyenne River by a distance of Jess than 20 miles.
This is the most eastern and southern point from which it has yet been
obtained. The only other place outside of the Cheyenne basin where we
found it was in the streams about Sheridan. It probably does not occur in
the North or South Platte, but will doubtless be found to inhabit all suitable
streams of the upper Missouri Basin.
The recent finding of this fish at many places in the Columbia Basin shows
it to be a species of wide distribution, and, as is usually the case with such
species, it is subject to great variations in some of its characters . This is
true particularly as regards the squamation. The specimens from Spearfish and Hill City are noticed to have very small scales, the number in the
course of the lateral line ranging from 94 to 108 in the several specimens
counted; the usual number seems to be 17-104-13. Those from Sheridan,
Chadron, and Hot Springs have larger scales, the number in the Jateral line
running from 77 to 89 in :numerous examples counted. From Big Goose Creek
the usual formula was found to be 14-80-11 or 12. In the Tewcastle specimens the scales are a little smaller, the :number being about 88 or 89, thu
approximating the fine-scaled Hill City form. There is :not much variation
among the individuals from any one place. The fine-scaled specimens were
found. in very cold water, antl it may be that they represent a sligl\t geographic variety inhabiting the smaller and colder mountain streams of the
Black Hills. The Hill ity spec·'llens have the month unusually broad and
3 or 4 rows of papillro upon the up 1er lip. The Chadron specimens have the
~ou th narrower and more numorou, l_)apillro upon tho upper lip. The color
18 8 me-.. hat dark r
.
\V
· Th'is sp c1· s o .tdently does not roach a large ize.
oxa_min -d about 500 sp cimens, and the largest individual measures
1
an l0 lllches in the total length.

e::~:v
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27. Catostomus griseus (Girard). Milk River Suclcer. Sweetwater River (as Calostomus (Acornus) griseus type, Girard, 1856 and 1858); Milk River (as Catostomus (Acomus) lactarius type, Girard, 1856 anu. 1858); Milk River, Mont. (as
Catostomus retropinnis type, Jordan, 1878); Horse Creek, Red Cloud Creek,
and Platte River (as C. griseum, Copo, 1871); South Platte River, Denver
and Hartsel Hot Springs, Colo. ; Bear Creek, Morrh;on, Colo.; Middle
Boulder Creek, Boulder, Colo. (Jordan, 1891); Yellowstone and Gardiner
rivers (Jordan, 1891a); Missouri River, Craig, Mont. (Eigenmanu, 1894).
Two specimens were taken from the North Platte River at Douglas, ·wyo.
They give the following measurements:
j

Total
length.

/ Inchel!.

L!
5

Head. Dopth. Eyo. Snout. Dorsal. .A.nal.

4¼
3!

4J
4a

5
5

10
10

2¼
2¼

7
7

Scales .

15-88~
15-!l5-10

Compared with specimens of C. commersonii s·uclcli'l of tho same size, the
following differences are noted : Body rather heavier or stouter; caudal
peduncle shorter and deeper, the least depth being 2¼ in head, while in C.
commersonii suclclii it is more than 3; the top of the head is less arched
and the snout more prominent; the mouth is a little narrower and the lo bes
of the lower lip are longer; the scales are very small, particularly on the
anterior part of the body; the color is much paler, the three dark spots
usually present on younger specimens of var. suclclii •not being present on
griseus at all. Compared with smaller specimens of C. catostomus, the distinguishing characters are founcl to be very slight. In C. g1·iseus the top of
the head is flatter and the snout is less decurved; the upper lip is larger
and more pendant, and has more papill:n; the lobes of the lower lip are
rather longer, and the cartilaginous sheath is less developed; the dorsal fin
is smaller, it having but 10 rays.
28. Catostomus catostomus (Forster). Long-nosed S1wker. 1'his sucker was obtained at the following places: North Platte River; Deer Creek, Glenrock;
Clear Creek, Clermont; Po-wder River, Arvada; Big Goose Creek, Sheridan,
and south fork of Tongue River, Sheridan. It was not found anywhere in
Nebraska or South Dakota, and probably does not occur in the Missouri
Basin east of Wyoming. It was obtained in 1892 by Dr. Eigenmann in the
Red River of the North at Winnipeg, Swift Current Creek, and Bow, Elbow,
Vermillion, and Saskatchewan rivers, all in the Saskatchewan Basin. Tho
important characters of the larger specimens collected by us are given in
the following table:

~~ty

Arvada, Wyo ....
Sheridan, "!J_o ...
Clermont, yo ..
Do ...........
Douglas,~o ....
Sheridan, yo ...
DO---·····-· -

Rows of
Total
papillro
~ye ~ye Dorlength Head in DE:pth
.A.nal.
on
1n
ID
1n
in
length. length. head. snout sal.
inches.
ut~~r
11
8
7½
7½
7
11

Do ........... ...........

4½
4!

4g
4g
4k

41

6
5¼
5i
5
5

4¾

6
6
6
6
5!

3

6½

3¼
3g

6!

·-······ . .......... 6¼

2¼
21
21

2½
3¼

10
10
10
10

10
10
10
10

7
7
7
7
7
7
7
7

3

4
3
2
3
3
4
4

Scales .

17- 95-13
15-105-12
17-102-12
Hi- !l6-13
15- 89-12
17-100-13
14-100-16
17-100-13

-

The Sheridan specimens are badly decayed and accurate measurements can
not be taken. In all of these specimens the scales are considerably smaller
than the examples of C. griseus from Douglas, the top of the head is more
curved, and t-be snout less prominent. The upper lip is incised nearly to the
base, there being but a single row of papillre across the base.
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29. Catostomus ccmmersonii (Lacepede). Common White Sucker. Milk River (as
Catostonius suclclii type, Girard, 1856 and 1858); upper Missouri and tributaries (as Catostornus suckUi, Suckley, 1860); Kansas (as Catostomus chloropteron
type, Abbott, 1860); Kansas River near Fort Riley ( as Catostomus chloropteron,
Cope, 1865); Platte River (as C. suclclii, Cope, 1871); Five Forks and headwaters of Milk River (as 0. teres, Jordan, 1878); Shunganunga Creek and
Kansas River, Topeka (as C. teres, Gilbert, 1884); Hundred and Two River,
Bedford, Iowa, and Maryville, Mo. ; Blackwater Creek, Brownsville, Saline
County, Mo.; and Flat Creek, Sedalia, Mo.; Osage River, Cliuton: Mo.;
Grand River, Clinton, Mo., and Tabo Creek, Calhoun, Mo. (as C. teres, Jordan
& Meek, 1885); common over the State [of Kansas] (as C. teres, Graham,
1885); Shunganunga Creek and Kansas River, Topeka (as C. teres, Gilbert,
1885); Shunganunga and Wild Cat creeks, and Kansas and.Osage rivers (Cragin, 1885a); Blacksmith Creek, Shawnee Connty, Kans. (as C. teres, Gilbert,
1886); Solomon River, Beloit, Kans.; north fork of S.olomon River, Lenora,
Kans.; Saline River, Wakeeney, Kans.; Smoky Hill River, Wallace, Kans.
(Hay, 1887); north fork of Solomon River, Logan, Kans.; Middle Beaver Creek,
Smith County, Kans. (as C. teres, Gilbert, 1889); Big Piney River, Cabool,
Mo.; Marais River, Dixon, Mo.; Niangua River, Marshfield, Mo. (as C. teres,
Meek, 1891); South Platte River, Denver (as C. teres suclclii, Jordan, 1891);
Big Sioux River, Sioux City, Iowa; Boyer River, Arion, Iowa (Meek, 1892);
Middle, Crow, Chicken, Cottonwood, and Hat creeks, S. Dak., and Belle
Fourche River, Belle Fourche, S. Dak. (Evermann, 1893); Poplar River,
Poplar, Mont .• (Eigenmann, 1894); Floyd River at Lemars and Sioux City,
Iowa (Meek, 1894); Dakota River at La Moure and Jamestown (Woolman,
1896).
This is apparently the most abunda,nt sucker in the region covered by these
investigations, as may be seen from the following list of localities from which
we obtained it: Enemy Creek, Mitchell; Dakota River, Mitchell; Firesteel
Creek, Mitchell; Rock Creek, Mitchell; Crow Creek, Chamberlain; Pra.irie
Greek, Scotland; Emanuel Creek, Springfield; Choteau Creek, Springfield;
canal at Niobrara; Bazile Creek, Niobrara; Verdigris Creek, Verdigris;
pond at Creighton; Spring Creek at Bazile Mills; Elkhorn River at Ewing·
Long Pine Creek, Long Pine; Niobrara River, Marsland; Chadron Creek,
Chadron; Lone Tree Creek, Chadron; Wood Creek, Grand Island; Dismal
River, Dunning; Deer Creek, Glenrock; North Platte River, Glenrock; North
Platte River, Douglas; French Creek, Custer; small creek at Hill City;
Beaver Creek, Buffalo Gap; Cheyenne River, Hot Springs; Cheyenne River,
Edgemont; Redwater Creek, Spearfish; Beaver Creek, Newcastle; lear
?reek, C_lermont; Powder River, Arvada; south fork of Tougue River, heridan; Big Goose Creelf, Sheridan. In October, 1892, it was found at the
following places: Middle Creek and Belle Fourche River at Belle Fourche;
Crow Creek at Gammon's ranch, near Spearfish; Chicken Creek, near pearfish; Rapid Creek, Rapid ity, . Dak.; Cottonwood Creek, Edgemont, and
Hat Creek, Ardmore, S. Dak .
. We have spent a good deal of time in studying this large amount of mate1:al and ha:e found it extr m ly difficult to reach any sati factory concluei~n reg~rdmg the tatua of this and the other species of Catostorninw of the
_fi un Basin. Among the individuals which we refer to this pecies there
18
great variation, parti ularly in the size and arrangement of th scale tbe
numb~r of dor al fin ray , and in th mouth.
uch of th e variations as
an~ _w 11 pre · nt <l in tabular form ar given in the following table. The
lo ·aht1. ar . rr nged 'appro · ,·ima.. t 1.,·, b gmnmg
. .
.
w1tb
tho e farth t ea t
au<l endi g with tho e farthest west at which this species was found:
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Locality.

~

edcs!
Q:>

~

Mitchell, S. Dak ........
Do . ..... .. ......... .
Do ..................
Do ..................
Ewing, Nebr ............
Do . .. .. .............
:Bazile Mills, Nebr .. .. ..
Niobrara, Nebr .........
Do ..................
Scotland, S. Dak ........
Chamberlain, S. Dak ....
Creighton, Nebr .... ....
Long Pine, Nebr ........
Do ..................
Do ..................
Do ...•..............
Dunninfs, Nebr . ........
Grand sland, Nebr .....

-

~
A
4¾

3¼
3¾

St

4
4¼
4¼
3¼
4¼
4
4
4
4
4
4
4
4
4

-

~

5

4t 4½

4¼
5

4fi
5

5
6
5
5
5
5¼

5½
5
4½
5
5¼
5½
4½
6

4½ 5

4½

5½
4g
5
5½
4J
4~

~H

~

A

~

~

p

i

0

P,

4¾

4
4¾
4½
4~

A

UJ.

-

2¼

1¾
2
2¼
2½
.2~
2¼
2
2½
2½
2¼
2
2¼
2¼

ll

2l
2
2-k

0

-

11
11

11
13
12
11
11

11
11
11
11
11
10
10
11
10
11
lU

Chadron, Nebr. . .. . .... . 4
4g 5½ 2?t 11
Do. . . . . . . . . . . . . . . . . . 4! 5
5
2
1.2
Do ...... . ............. . ............ .....
Cheyenne Falls, S. Dak. 3¾ 5
5
2¼ 11
Do . . . . . . . . . . . . . . . . . . 3¾ 4i 4¾ 2½ 9
Custer, S. Dak.......... 3¾ 4¾ 5
2t 11
Do. . . . . . . . . . . . . . . . . . 3¾ 4½ 4¾ 2
11
Do.................. 3* 5
4¼ 2
12
Hill City, S. Dak........ 3¼ 4½ 5¼ 2½ 11
Redwater Creek, S. Dak. 4
4¼- 5
2¼ 10
Do.................. si 4¾ 4! 2¼ 10
Do. . . . . . . . . . . . . . . . . . 4
4¾ 5
2¼ 11
Do............. . . . . . 4
15
5
2¼ 11
Glenrock, Wyo ... ..... . 3! 5 4½ 2½ 11
Do. . . . • . . . . . . . . . . . . . 3! 41 4¾ 2t l 0
Do.................. 3¾ 4½ 4¾ 2¼ 10
Do ................ . .... ... ......... . 11
Douglas, Wyo .......... 3g 5
5
2g 11
Newcastle, Wyo ......•. 4
5
4! 2½ 10
Do.................. 3! 5½ 4¾ 2½ 10
Do .................. . ...... ........ 11
Marsland, Nebr ......... 4
4½ 5 2 11
:Buffalo Gap, S. Dak . . . . . . . . . . . . . . . . . . . . . l 2
Do .................................. 11
Arvada, Wyo . . . . . . . . . . . 3¼ 4g 5½ 2i 11
Do. . • • • • . . . . . . . . . . . . 3¼ 4½ 5½ 2t 11
Do . . . . . . . . . . . . . . . . . . 3¾ 5
5
2¼ 11
Clermont, Wyo ......•.. 3¼ 4
5¾ 2¼ 13
Do .................. 3¾ 4¾
Do .........•........ 3¾ 5
Sheridan, Wyo .......... 3¾ 5

6
4g
5

2-io- 11
2¼
2½

11
12

A

Scales.
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Rows of
papillre
on upper
lip.

3
7 10.64-8, crowded anteriorly.....
3
7 10·60-7, crowded anteriorly.. .. .
3
7 : 10-59-7, crowded anteriorly. . ...
3
7 I 9- 60-8, somewhat crowded.....
3
7 10-58-9 ......••••.. : . . . . . . . • . . . .
3
7 10-62-8 . . . . . . . . . . . . . . . . . . . . .. •• .
7 10- 62- 9, crowded anteriorly .............. .
9-60-8, crowded anteriorly.....
3
7
7 10-62-8, crowded anteriorly ............. . .
9-61-7, not mu ch crowded......
4
7
9-59-7, crowded anteriorly .............. .
7
3
7 10- 60-8, crowded anteriorly . . . . .
7 10- 63-7, crowded anteriorly .... . ......... .
3
7 10-62-9, not much crowdccl......
3
9-60-8, not much crowded.... ..
7
3
7 10-60-8, not much crowded .... ..
3
9-59-8 .... .. ... . .. .... .. . ......
7
3
9- 62-7, scarcely reduced ante.
7
riorly.
7 10-60-8, not much crowded ..... .
3
7 10- 63- 9, not much crowded. .....
... . 10- 60-7 •• ••••.. ................. ..........
9-56-7
•
•
•.
.
.
•
•
.
.
.
.
.
.
.
.
.
.
.
.
.
.
•
•
.
2
or
3
7
9-56-7 . . . . . . . . . . . • . . . . . . . . . . . • . 2 or 3
7
11-639,
somewhat
crowded.
....
3
7
7 10-62-8 ··············· ······ ··· ·
3
4
7 10-64-9 . ... . . ..• . . . . . .. . . . . .. . . .
3
7 10- 62-7, rather crowded.. .... ...
9-607,
not
much
crowded......
3
7
9- 38-7, not much crowded.... ..
4
7
3
7 10-62- 7, not much crowded......
9-58-8, not much crowded......
3
7
7 58-19, no lateralline ..... .. ... . .. 2 or 3
9- 60-8 . .. . . . . .. . . . . . . . . . . •. . . . .
3
7
3
7 10-61-8, somewhat crowded . . . . .
10- 58- 7 ...... ···•·· ...... ..... ...••...••..
961-7,
somewhat
crowded
.
.
.
.
.
3
7
3
9-54-6, somewhat crowded . . . . .
7
somewhat
crowded
.
.
.
.
.
3
9-54-6,
7
3
9- 58- 6, somewhat crowded.... .
7
10619,
not
much
crowded....
..
3
7
4
9-64-8 .............••••• ·••····
9-59-8 ...... · • ···· ........• .. ..• .... .... .
4
9-59-7, not much crowded......
9-58-8, crowded, but regular.... 4 or 5
7
7 10-57-6, crowded, butreguJar.. .. 4 or 5
2
7 11-61-9, much crowded and irregular.
10-567,
crowded
and
irregular
..
7
10- 60-8, crowded , but r egular . .. .
7
9-59-7, not much crowded ..... .
7

An inspection of this table shows that the variation in the length of head
is from 3¾to 4¾, and in depth from 4 to 6; the usual length of head and depth
of body is about 4 and 5, respectively. These variations, however, are
not unusual, and need give us no trouble. The same may be said of the eye
and snout; these differences are no greater than can be accounted for as due
to differences in age. The range of the dorsal fin rays is through 5, i. e.,
from 9 to 13, the usual number being 10 or 11. 'l'his is a larger range than
has hitherto been noticed in this species and is, of course, independent of age.
The variation in the scales is rath er remarkable, the number in a transverse
series ranging from 15 to 20, and those in the course of tbe lateral line from
54 to 64, the most usual formula b eing 9 or 10-59 to 61-7 or 8. The scale
formula for 'atostomiis commel'sonii has usually been given as 10-64 to 70-9.
In the original description of Catostomus suoklii the dorsal rays are given as
14 (including rudimentary ones), but Girard does not give the number of
scales, merely remarking that '' the scales are large and but little smaller
anteriorly than :posteriorly." The two figures which he gives in the Pacific
Railroad report show the scales as 10-64--8 and 9-55-9, the latter being a
young specimen. The specimens in our collection which we have examined
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from Mitchell, Bazile Mills, Niobrara, Chamberlain, Long Pine, and Clermont, have the scales decidedly crowded and irregular on the anterior part
of the body; this is especially so in the two large specimens from Clermont.
Those from Chadron, Custer, Hill City, Redwater Creek, Douglas, and Newcastle are not much crowded, but they are irregular in anangement.
Five of tho eight small specimens from Glenrock are peculiar in that there
is no trace of.the lateral line. In the three others tho lateral line is normally
developed. The number of rows of papillro upon the upper lip varies from
2 to 5, the usual number being 3 or 4. These differ ences do not possess any
geographic significance; specimens from the same stream or from the same
sub-basin show both extremes of variation in this regard. Nor have we been
able to discover that these variations in lip characters are coordinated with
any other characters. Upon comparing these Missouri specimens with others
from Ohio and Pennsylvania, it appears that in the western specimens the
scales average somewhat larger and the papillro on the upper lip are arranged
in more rows. The eye is somewhat smaller in the western specimens. The
two forms may be diagnosed as follows :
a . Scales small, 60 to 70 in lateral line, much crowded anteriorly; eye less th~~
5 in head; upper lip with 2 or 3 rows of papillro ...... _..... commersonii.
aa. Scales l arge, 54 to 64 in lateral line, less crowded anteriorly; eye small~r,
usually more than 5 in head; upper lip with 3 or 4 rows of papi_~l ro _ __________________________________ . ____ . _. ___ . ___ . _. _.. __ . __sucklii.

We doubt, however, if sucklii should be recognized even as a subspecies, and
for the present we combine the two.
In nearly all the young western specimens the dark spot at base of caudal
fin is quite distinct; there is often a similar dark spot above the ventral and
one just above the middle of the pectoral. All these disappear with age.
30. Catostoinus nigricans Le Sueur. Hog Sucker; Stone-lugger. Kansas River
(Graham, 1885) ; Osage River (Cragin, 1885a); Little Piney River, Osage
Fork, Lock Fork, and Jones Creek, Mo.; Marais, Niangua, and Sac rivers, at
Dixon, Marshfield, and Springfield, Mo. (Meek, 1891). This common eastern
species seems not to occur in Nebraska, South Dakota, or Wyoming, but
reaches its western limit in the lower Missouri Basin.
31. Erimyzon sucetta oblongus (Mitchill). Chub Sucker. Professor Snow r eports
this fish from the Kansas River at Lawrence (Cragin, 1885a).
32. Minytrema melanops (Rafinesque). Spotted Sncker; Striped Sucker. Missouri
River at Fort Pierre and Yellowstone River (as Ptychostomus haydeni type,
Girard, 1856 and 1858); Osage River and Mill Creek (Cragin, 1885a). The
fact that this species has not been taken west of Missouri by any recent coll ector makes its occurrence in the upper Missouri region questionable.
33. Moxostoma bucco (Cope). St. Joseph, Mo. (as Ptychostomus bucco type, Cope,
1871). Only the type known; a doubtful species.
34 . Moxostoma aureolum (Le Sueur). Common Redhorse. Blackwater Creek at
Brownsville, Saline County, Mo.; Flat Creek, Sedalia, Mo . (as Moxosloma
macrolepidotwrn duquesnei, Jordan & Meek, 1885); plentiful in Kansas (Grah~m, 18 5); Soldier and Shunganunga creeks, Silver Lake, Osage River, Blue
River, and Kansas River (Crab(J'in 1885a) · La Mine River Mo (Jordan &
11 ek, 1 °);
'
.
Shunganunga r ek,' Topeka' (as M. 11iacrolepidotu11i,
Gilbert,
l885) i Solomon Riv r, Beloit, Kans. (Hay, 1887); Osage River, Marshfield,
M_o. i Lock 1' ork, fan fi ld, Mo.; Big Piney River Cabool Mo. · Little Piney
1ver.' T ~w b urg, and Arlmgton,
·
' River,' Arlington,
'
.Mo.; 'asconade
Mo.·
farais ~iver, ixon, .Mo. ; Tian"'ua River, Mar hfield (as M. 11iacrolepidotum
d '1 u·sn , 1eek, 1 91); Big• ionx I iv rat , ioux Falls and Sioux City (Meek,
2). B llorourcho iv r, Bello Pourche, . Dak.; Redwater Creek, Belle
Fourche, S. Dak. ; and south fork of Cheyenne River, Cheyenne Falls, . Dak.

35.

36.

3 7.

38.
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(Evermann, 1893); Poplar River, Poplar, Mont. (Eigenmann, 1894); Floyd
River, Lemars, Iowa, and Blue River, Crete, Nebr. (as M. macrolepidotum
duquesnei, Meek, 1894) ; Dakota River at Jamestown (Woolman, 1896).
Many good-sized examples were obtained in 1892 at Belle Fourche from
the Red water and the Belle Fourche. The collection of 1893 contains specimens from the following places: Dakota River, Mitchell; Emanuel Creek,
Springfield; Choteau Creek, Springfield; Crow Creek, Chamberlain; canal
at Niobrara; Verdigris Creek, Verdigris; Elkhorn River, Norfolk Junction;
Elkhorn River, Ewing; South Loup River, Ravenna; Long Pine Creek, Long
Pine; Niobrara River, Long Pine; North Platte River, Douglas; North Platte
River, Casper; Deer Creek, Glenrock; Clear Creek, Clermont. There is but
little variation among the specimens from cli:fferent localities, either in number of fin rays, size of scales, or proportion of parts. The scales are, in many
specimens counted, 6 or 7-42 to 45-4 or 5. D. 12 or 13; head 4t to 4¾; depth
3¼to 4. In large specimens the upper caudal lobe is tho longer. This species
is of sufficient size and abundance to make it of considerable value as a food
:fish in this region.
Placopharynx duquesnii (Le Sueur). Big-jawed Suclce1·. Floyd River at Sioux
City and Lemars, Iowa (as P. carinat·us, Meek, 1894) .
Campostoma anomalum (Ra:finesque). Stone-roller. Platte River at Fort
Kearney (as C. hippops type, Cope, 1864 and 1865); Alma, Wabaunsee Connty,
Kans.; Kansas River, Topeka; Ellis, Ellis County, Kans. (Gilbert, 1884);
Blackwater Creek, Brownsville, Mo.; Flat Creek, Sedalia, Mo.; Grand River,
Clinton, Mo.; Tabo Creek, Calhoun, Mo. (Jordan & Meek, 1885); common
in small streams in Kansas (Graham, 1885); Shunganunga Creek and Kansas
River at ·Topeka; Ward Creek, Shawnee County, Kans.; Alma and Ellis,
Kans. (Gilbert, 1885); Kansas River, Shunganunga, Mill, and Wild Cat
creeks, and Ellis (Cragin, 1885a); Blacksmith Creek, Shawnee County, Kans.
(Gilbert, 1886); Solomon River, Beloit, Kans.; north fork of Solomon River,
Lenora, Kans.; Saline River, Wakeeney, Karn;.; Smoky Hill River, Wallace,
Kans. (Hay, 1887); Middle Beaver Creek and Spring branch of Spring Creek,
Smith County, Kans. (Gilbert, 1889); Jones Creek, Dixon, Mo.; Big Piney
River, Cabool, Mo.; Osage Fork, Marshfield, Mo.; Lock Fork, Mansfield,
Mo.; Marais River, Dixon, Mo. ; Niangua River, Marshfield, Mo.; Sac River,
Spring:field, Mo. (Meek, 1891); Floyd River, Sioux City, Iowa (Meek, 1894);
Dakota River at Jamestown (Woolman, 1896).
Obtained by us as follows: F loyd River, Sioux City; Emanuel Creek,
Springfield; Enemy Creek, Mitchell; Prairie Creek, Scotland ; Firesteel
Creek, Mitchell; Crow Creek, Chamberlain; Wood Creek, Grand Island;
Chadron Creek, Chadron; Deer Creek, Glenrock. Not found in any of the
streams in or about the Black Hills; nor was it found in any of the streams
that are strongly alkaline in char acter. The largest specimens are those
from Chadron, some of which are about 5 jnches long. No differences
between these and eastern specimens are apparent. Head 4¼; depth 4f ; eye
5¾; snout 2½; D. 8; A. 7; scales 8-52-7. The black band ih the dorsal and
anal fins distinct in males; those from Glenrock paler. Glenrock, Wyo., is
the most western point from whi ch this fish is known.
Chrosomus erythrogaster Rafinesque. .Red-bellied Dace. Marais des Cygnes,
Kans. (Graham, 1885); north fork of Solomon River, Lenora, Kans.· (Hay,
1887); Jones Creek, Dixon, Mo.; Big Piney River, Cabool, Mo.; Osage Fork,
Marshfield, Mo.; Marais River, Dixon, Mo.; Niangua River, Marshfield,
Mo.; Sac River, Springfield, Mo. (Meek, 1891).
Chrosomus dakotensis sp. nov. Type locality: Crow Creek, Chamberlain,
S. Dak., where 11 specimens were collected June 22, 1893. (Type, No. 45680,
U.S. Nat. Mus.)
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Closely related to Ch1·osomus erythrogaster. Head 3~; depth 4½; eye 3½;
snout 4½; D. 8; A. 8; scales about 80, 24 in cross series. Teeth 4-4, hooked,
and with a slight grinding surface. Body moderately stout, head heavy,
caudal peduncle shorter than in related species. Eye moderate, interorbital
width 3 in hea,d; mouth small and oblique, maxillary short, no~ nearly reaching vertical at front of eye, its length 1-½ in eye ; lower jaw projecting. Fins
moderate; height of . dorsal 1½ in head, its origin behind the base of the
ventrals a distance greater than length of snout; anal similar to dorsal;
pectorals short, 1 t in bead; ventrals v ery short, not reaching anal. Color as
in C. erythrogaster, except that the back is darker and the upper dark line is
continuous and not broken up into spots; the lower black line is also more
distinct. Besides the 11 specimens obtained in Crow Creek we have two
from a pond at Niobrara and one from Minnechaduza Creek at Valentine,
Nebr. The specimens from Battle Creek, S. Dak., referred by Professor Cope
(1879) to Chrosomus sp., probably belong to this species.
39. Hybognathus nuchale Agassiz. Ward Creek, Menoken, Kans., and Kansas River, Topeka (Gilbert, 1884); Hundred and Two River at Bedford,
Iowa, and Maryville, Mo.; Missouri River, St. Joseph (Jordan & Meek,
1885); Kansas River, Ward Creek, and Fort Riley (Cragin, 1885a); Piney
Creek, Texas County, Mo. (Call, 1887); Smoky Hill River, Wallace, Kans.
(Hay, 1887); north fork of Solomon River, Logan, Kans. (Gilbert, 1889);
Missouri River, Iowa; Big Sioux RiYer, Sioux City, Iowa; Soldier Rivor,
Charter Oak, Iowa (Meek, 1892); Platte and Elkhorn rivers, Fremont, Nebr.;
Salt Creek, Lincoln, Nebr.; Floyd River at Sioux City aml Lemars, Iowa
(Meek, 1894); Dakota River at Jamestown (Woolman, 1896).
40. Hy-bognathus nuchale evansi (Girard). Missouri River at Fort Pierre, Nebr.
· (as H. evansi type, Girard, 1856); Fort Pierre and Sweetwater River (Girard,
1858); upper Platte River (Cope, 1864a); Kansas River near Fort Riley
(Cope, 1865); Battle Creek, S. Dak. (Cope, 1879); Kansas River and other
branches of the Missouri (as H. placita, Graham, 1885); South Platte River,
Denver (as H. nuchalis placita, Jordan, 1891); Cottonwood, Hat, and Middle
creeks, and south fork of Cheyenne and Belle Fourche rivers, Black Hille
(as H. nuchalis placita, Evermann, 1893); Poplar River, Poplar, Mont. (as
H. placita, Eigenmann, 1894).
Our collections contain specimens from the following localities: Ponca
Creek near Niobrara; Bazile Creek, Niobrara; Platte River, Grand Island;
Wood Creek, Grand Island; Middle Loup River, Dunning; Niobrara River
north of Long Pine; South Loup River, Ravenna; Mud Creek, Ravenna;
Platte River, Fremont; White River, Chadron; Lone Tree Creek, Chadron;
Choteau Creek, Springfield; Cheyenne River near Hot Springs; Hat Creek,
Ardmore; Cottonwood Creek, Edgemont; Crow Creek, Chamberlain ;
Emanuel Creek, Springfield; Belle Fourche Riv er, Belle Fourche; Cheyenne River, Edgemont; White River, Chamberlain; Middle Creek, Belle
Fourche; Powder River, Arvada; Beaver Creek, Newcastle; Platte River,
Douglas; Platte River, Casper.
:'he following notes are from a specimen 5 inches long, from Belle Fourche
1
: ;er: Head 5; depth 4¼; ye 5; snout 3¼; D. 1, 8; A. 1, 9; scales 6-4-0-7, 1
or dorsal; month mall, lightly oblique low'3r jaw included· maxillary
short, not reaching eye.
rigin of dorsal ~ littlo in front of v~ntral, and
nearer. 0 ut than ha e of caudal; height of dor al nearly equal to length of
h a . i int rorbi al width qual to l ngth of snout to middle of pupil. In a
. P im_ n fr m av nna th
al
ouut 6-13-5 16 b fore the dor al. There
~h:,0°. id r ble variation in the snout, i b in~ much mor blunt in ome
~ 10 oth.er , ho_ e fr ~ Ar,lmor b ing specially blunt. This minnow
l> nliarly habl' t
bP aff t d b , para. it s a con iderable
P nll
r n hag .of h · p • im n f rom I 11 e Four b, R v nna,
' and b yenne
0
nn' l' r' P rru mb dd d a.1uong the scales over different part.a
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of the body. Girard's t,ypes of H. evansi came fr3m Fort Pierre, Nebr., and
if identical with placitus the name evansi has precedence, and the form may
staud as Hybognathus nuchale evansi Girard.
41. Hybognathus argyrite Girard. Milk River (as H. argyritis type, Girard,
1856 and 1858, and Suckley, 1860). This i s a doubtful species, probably
identical with H. evansi.
42. Hybognathus nubilum (Forbes): Piney Creek, Texas County, Mo. (Call, 1887);
.Jones Creek and Marais River, Dixon, Mo.; Little Piney River at Arlington and Newburg, Mo. ; Osage Fork, Marshfield, Mo.; Lock Fork, Mansfield,
Mo.; Niangua River, Marshfield, Mo.; Sac River, Springfield, Mo. (Meek,
1891). Obtained by us at the following places: Floyd River, Sioux. City;
Bazile Creek, Niobrara; Verdigris Creek, Verdigris; Elkhorn River, Norfolk Junction; Norfolk Creek, Norfolk; pond at Long Pine; Ponca Creek,
Niobrara; canal at Niobrara; pond at Creighton; Niobrara River north of
Long Pine; Emanuel Creek, Springfield; Chotean Creek, Springfield; Crow
Creek, Chamberlain; White River, Chamberlain; Platte River, Casper;
Powder River, Arvada.
A very large series of specimens of Hybognathus was collected, but we :find
it extremely difficult to decide just how many and what species are represented. For the present it seems best to recognize nubila, argyrite nuchalis,
and var. evansi. The range of variation in each is great. H. nubila is t.he
more common form in eastern Nebraska and southwestern South Dakota,
and is distinguished by the much larger eye (less than 4 in head), the larger
mouth, more pointed snout, and the plumbeous lateral stripe; ordinarily
this lateral stripe is quite distinct and characteristic. This species is found
chiefly in the clearer, colder streams. Typical nuchale was found in Salt
Creek at Havelock, and Fremont, Nebr., and by Dr. Gilbert at several
places in Kansas. It is not unlikely that some of the specimens from middle
Nebraska, that we have identified with evansi, are really nuchale. The two
forms are very close and can be distinguished with difficulty. We illentify
with evansi that form with a small eye (4½ to 5½ in h ead), short, blunt snout,
small mouth, and very pale coloration; it is perhaps more slender, also.
The specimens of H. nuchale have a somewhat larger eye (about 4 in head),
rather larger, sharper snout, and slightly darker coloration, in these respects
approaching nubilum.
43. Pimephales promelas Rafinesque. Fat-head; Blaclc-head Minnow. Yellowstone River (as P. fasciatus type, Girard, 1856); Yellowstone River and Milk
River (as P. fasciatus, Girard, 1858) ; Milk River (as P. fa sciatus, Suckley,
1860) ; Kansas River near Fort Riley (Cope, 18fi5) ; Missouri River near t.
Joseph (as Colisc1ts parietalis type, Cope, 1871); Battle Creek, S. Dak. (as
Hyborhynchus nigell1ts, Cope, 1879); Ward Creek, Menokeu, Kans.; Shunganunga Creek and Kansas River, Topeka; Ellis, Kans. (as P . conjertus,
Gilbert, 1884) ; Hundred and 'fwo River at Bedford, Iowa, and Maryville,
Mo. (Jordan & Meek, 1885); Kansas River (Graham, 1885); Kansas River
at Topeka, and small streams in Shawuee, Wabaunsee, and Ellis ·counties,
Kans. (Cragin, 1885a); Blacksmith Creek, llawnee County, Kans. (Gilbert,
1885); Solomon River, Beloit, Kans.; north fork of olomou River at Kirwin
and Lenora, Kans.; Saline River, Wakeeney, Kans.; moky Hill River,
Wallace, Kans. (as P. prornelas confertus, Hay, 1 7); north fork of olomon
River at Logan, Kans., and Middle Beaver reek, mith County, Kans. (Gilbert, 1889); ilver Lake, Iowa; Soldi r River, harter Oak, Iowa; Boyer
River, Arion, Iowa (Meek, 1892); Blue River, Crete, Nebr.; Platte and Elkhorn rivers, Fremont, Nebr.; Salt Creek, Lincoln, Nebr.; Floyd River at
ioux City and Lemars, Iowa (Meek, 1894) ;
akota River at Lamoure
(Woolman, 1896) ; Dover, ·. ak. (Butler, 1896).
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Numerous specimens obtained by us at the following places: Enemy
Creek, Mitchell; Rock Creek, Mitchell; Dakota River, Mitchell; Choteau
Creek, Springfield; Emanuel Creek, S pring:field; Prairie Creek, Scotland;
Crow Creek, Chamberlain; Rapid Creek, Rapid City; Hat Creek, Ardmore;
Cottonwood Creek, Edgemont; Middle Creek, Belle Fourche; French Creek
at Custer; Bazile Creek, Niobrara; pond at Niobrara; pond at Creigh.ton;
Elkhorn River, Fremont; Elkhorn River, Norfolk Junction; Elkhorn River,
Ewing;., Spring Creek, Bazile Mills; Salt Creek, Havelock; Mud Creek,
Ravenna; Long Pine Creek and ponds, Long Pine; Bone Creek, Long Pine;
Ingalls Lake, Long Pine; Chadron Creek, Chadron; South Loup River,
Ravenna; Dismal River, Dunning; Platte River, Fremont; Beaver Creek,
York; Niobrara River, Marsland; Blue River, Seward; Lincoln and Beaver
creeks, York; Minnechaduza. Creek, Valentine; Clear Creek, Clermont.
In all the warmer, sluggish creeks with muddy bottom, and in all the
warmer ponds and stagnant pools of the prairie region from Illinois to Wyoming, this, the fat-head or black-head minnow, is one of the most abundant
species. During the dry season many of the small streams are reduced to
isolated pools, mere mudholes, which are kept stirred up ancl rendered filthy
by the cattle which visit them to slake their thirst. In these pools, however
shallow and filthy they might be, we never faiied to find this hardy, little
fish. There is no doubt that all the nominal species cited in the above
synonymy belong to a single species. There is considerable variation in the
development of the lateral line, the position of the dorsal, the shape of
the head, and the color; all of these, except the variation in the lateral line,
are accessory sexual characters. In breeding males the head is short, the
snout very blunt, and the origin of dorsal fin nearer tip of snout than base
of caudal; the males are very dark, sometimes the upper parts and entire
head being blue-black, while the females are much paler. The females are
more elongate, head larger, snout less blunt, and correlated with this is the
more posterior portion of the dorsal. Among two dozen examples studied,
all the females have the dorsal midway between the snout and base of caudal,
while in all the males the dorsal was nearer snout than base of caudal.
The lateral line is usually better developed on the females than on the males.
On a number of male examples we find from 9 to 28 pores and these are
often scattered (parietalis.) In several females we find the number of pores
varying from 20 to 46, or complete. A female 2¼ inches long, from Ingalls
Lake, is described as follows : Head 3f ; depth 3}; eye 4; snout 4¼; D. 1, 8;
A. 7; scales 9-47-3, lateral line developed on 9 scales on one side and 2 on the
other. Body short and stout; snout blunt; caudal peduncle compres ed,
deep, its least depth 2 in head. Origin of dorsal nearer snout than ba e of
anal, directly opposite ventrals. Entire head, except preopercle and free
edge of opercle, and upper parts blue-black, middle of side with a broad
plumbeous band; lower parts pale; fins a1l more or less thickly dusted with
fine dark spots; a long dark blotch on anterior rays of dorsal; snout with
about 25 large tubercles, about 7 on tip of lower jaw. A female about 3
inches long from Lincoln Creek has the following characters: Ilead 4L ·
depth 4!-; eye 4¾; snout 3!-; D. 1, 8; A. 7; scales 9-46-4, the lateral line
uearly complete, 2 or 3 isolated cales without pores. Bocly more slender·
snout and h ad less blunt; caudal peduncle more lender, its lea t d pth
more than 2 in head.
olor pale; lJack and upper part of sides dusted with
fine ark ~pecks; plumbeous lat ral band faint; under parts pale; few fine
punctnl: hons ou fins; dorsal with a long black blotch on anterior ray .
Th · P c:im ns from Hat Creek, 1½to 2 inches long pre ent he foll win a
hara t r : _II_ ·a<l 3 , -'
- <1 Pth ; ye 3½, = snout; dorsal
r, 8 ; ana l 1, -t;
n1 10-5>-·
· · ,· la. ral 1·ino u., c·urv d and incomplete · ·al
mall aml
·t wu · an
· 1Y, about
,
' donlal in fr nt of
nor
30 before tho dorsal; origin of
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ventrals, nearer snout than caudal. Snout blunt, mouth terminal, small,
oblique; head broad, interorbital '11'."idth 2½ in length of head. Teeth 4-4,
with rather broad grinding surface. Intestine more than twice the length
of body; peritoneum bl::tck. Color very pale; upper part of body with
numerous very small dark specks, a few narrow, indistinct lines on anterior
half, running from median line upward and backward; a dark line from
occiput to origin of dorsal; n, rather distinct pluinbeous band along lateral
line; base of caudal dark. The specimens from Middle and Beaver creeks
are considerably paler, the lateral plumbeous band being evident on caudal
peduncle.
44. Pimephales notatus (Rafinesque). Blunt-noBed Minnow. Ward Creek, Menoken, Kans. (Gilbert, 1884); Hundred and Two River at Bedford, Iowa, and
Maryville, Mo.; Blackwater Creek, Brownsville, Saline County, Mo.; Flat
Creek, SedaUa, Mo.; Grand River, Clinton, Mo., and Tabo Creek, Calhoun,
Mo. (Jordan & Meek, 1885); Sbnnganunga and Ward creeks, Topeka
(Gilbert, 1885); Shunganunga and Ward creeks, Kans. (Cragin, 1885a);
Solomon River, Beloit, Kans.; north fork of Solomon River, Kirwin and
Lenora, Kans.; Saline River, Wakeeney, Kans. (Hay, 1887); Big Piney River,
Cabool, Mo.; Little Piney River, Arlington and Newburg, Mo.; Osage Fork,
Marshfield, Mo.; Lock Fork, Mansfield, Mo.; Marais River, Dixon, Mo.;
Niangua River, Marshfield, Mo.; Sac River, Springfield, Mo. (Meek, 1891);
Big Sioux River at Sioux City and Sioux Falls; Silver Lake, Iowa (Meek,
1892) ;'Blue River, Crete, Nebr.; Elkhorn River,Fremont, Nebr.; Floyd River
at Sioux City and Lemars, Iowa (Meek, 1894); Dakota River at Lamoure
and Jamestown (Woolman, 1896).
45. Semotilus atromaculatus (Mitchill). Creek Chub. Fort Pierre, Nebr. (as S. ·
macrocephalus type, Girard, 1856 and 1858); Sweetwater River ( as S. Bpeciosus
type, Girard, 1856); tributary of Platte River (as S. speciosus, Girard, 1858);
Kansas River near Fort Riley (as S. hammondii type, Abbott, 1860); Platte
River (Cope, 1865); Kansas River near Fort Riley (as B. corporaliB and S.
palliduB, Cope, 1865); Red Cloud Creek (Cope, 1870); Battle Creek, S. Dak.
(as S. corporalis, Cope, 1879); Shunganunga Creek, Topeka (as S. corporaliB,
Gilbert, 1884); Hundred and Two River at Redford, Iowa, and Maryville,
Mo.; Tabo Creek, Lexington and Calhoun, Mo.; Blackwater Creek, Brownsville, Saline County, Mo. ; Flat Creek, Sedalia, Mo.; Grand River, Clinton,
Mo. (Jordan & Meek, 1885); Mill Creek, Wabaunsee County, Kans. (Gilbert,
1885); Shunganunga and Mill Creeks and Fort Riley, Kans. (Cragin, 1885a);
Mission and Blacksmith creeks, Shawnee Com:ity, Kans. (Gilbert, 1886);
Bear Creek, Boone County, Mo. (Call, 1887); Solomon River, Beloit, Kans.;
north fork of Solomon River, Kirwin and Lenora, Kans.; Saline River,
Wakeeney, Kans.; Smoky Hill River, Wallace, Kans. (Ilay, 1887); Republican River, Wano, Kans.; Middle Beaver Creek, Smith County, Kans.; Spring
Creek, Smith Center, Kans. (Gilbert, 1889); Big Piney River, Cabool, Mo.;
Little Piney River atNewburg and Arlington, Mo.; Jones Creek, Dixon, Mo.;
Gasconade River, Arlington, Mo.; Lock Fork, Mansfield, Mo.; Osage Fork,
Marshfield, Mo.; Marais River, Dixon, Mo.; Niangua River, Marshfield, Mo.;
Sac River, Springfield, Mo. (Meek, 1891); South Platte River, Denver (Jordan, 1891a); Soldier River at Charter Oak and Boyer River at Arion, Iowa
(Meek, 1892); Floyd River at Sioux City (Meek, 1 94); Dakota River ancl
Pipestem reek at Jamestown (Woolman, 1896).
Obtained by us at the following places : Floyd River, ioux City; Bazile
Creek, Niobrara; Norfolk Creek, Norfolk Junction; Verdigris Creek, Verdigris; Long Pine Creek, Long Pine; Bone Creek, Long Pine; Minnech~duza
Creek, Valentine; Chadron Creek, Chadron; Lone Tree Creek, Chaclron;
WhiteRiver, ra.wford; Reaver •reekatYork; Ema.mi I Creek, Sprinp;fiel<l;
Crow Creek, Chamberlain; Beaver Creek, Buffalo Gap; Rapid Creek, Rapid
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CHy; Redwater Creek, Spearfish; Spring Creek, Hill City; Crow Creek,
Gammon's ranch; Chicken Creek, Spear.fish; Belle Fourche River, Belle
Fourche; French Creek at Custer; Deer Creek, Glenrock; Big Goose Creek,
Sheridan. At most of these places it was quite abundant, especially in the
clear ::md moderately cold streams with gravelly bottoms. The largest
specimens obtained are from the Belle Fourche and from Rapid Creek, some
of which are over 8 inches in total length. Head 3¾; depth 4½; eye 7½;
snout 3; ·n. 8; A. 8; scales 11-56 to 59-6. These western specimens do not
differ appreciably from eastern specimens of this species.
46. Leuciscus elongatus (Kirtland). North fork of Solomon River, Lenora, Kans.
(as Sqnalius elongatus, Hay, 1887). This reference to the occurrence of this
:fii;h in the Missouri Basin needs verification.
47. Leuciscus neogams (Cope). Fifteen specimens from Cox Lake and 10 from
Montana Lake. These exampl-es vary in length from 2 to 3½ inches, the
average being about 2¾ inches. Head 3!- to 4; depth 4 to 5; eye 3½ to 4; D.
1, 8; A. 1, 8; scales about 80, 20 to 26 in transverse series, very small,
embedded and hard to count. Body stout, not compressed; head very broad
and heavy; snout moderate, oblique, the maxillary reaching orbit. Color
dark olive above, sides paler, under parts straw color; median line of back
black; middle of side with a narrow plumbeous band, ending in a small
black caudal spot. The band -greenish posteriorly.
48. Leuciscus milnerianus (Cope). Probably Battle Creek, S. Dak. (as Phoxitius
milnerianus type, Cope, 1879). A species of doubtful validity.
49. Abramis crysoleucas (Mitchill). Golden Shinerj Roach. Blackwater Creek,
Brownsville, Saline, County, Mo.; Flat Creek, Sedalia, Mo. (as Notemigonu-s
ame1·foanus chrysoleuc·us, Jordan & Meek, 1885); eastern Kansas (as Notem.igonu'tl chrysoleucus, Graham, 1885); Marais River, Dixon, Mo. (Meek, 1891);
Big Sioux River at Sioux Falls a,nd Silver Lake, Iowa (Meek, 1892); Platte
River at Fremont; l!'loyd River at Sioux City, and Spirit Lake (Meek, 1894).
Not obtained by us except in ponds near Long Pine Creek, 10 miles north of
Long Pine, where it was comm.on, and in bayous of Elkhorn River near
Ewing.
50. Cliola vigilax (Baird & Girard). Grand River at Clinton, Mo., and Tabo
Creek at Calhoun; Mo. (Jordan & Meek, 1885); Norfolk Creek, Norfolk
Junction; Floyd River, Sioux City; Elkhorn River at Fremont, Norfolk
Junction, and-Ewing. This species was, contrary to what we had expected,
found to be rather uncommon in -this region. Eastern Nebraska seems to
be the limit of its range northwestward. The largest specimens are 2¾
inches in total length. A typical example from Ewing shows the following
characters: Head 4¼; depth 4¼; eye 4; snout 4; D. 1, 8; A. 1, 7; scales
7-46-3, 21 before dorsal; lateral line complete, decurved. Bodyratber slender; snout, blunt; top of head, flat; back, little arched; caudal peduncle,
long; mouth small, subinferior, 'nearly horizontal, maxillary barely reaching
eye; color, pale; back and upper parts of sides with sma,11 black specks on
borders of the scales forming cross-hatching on back; lower parts pale;
black caudal spot, not large; fins all plain, except a dark spot on front of
dorsal. On some specimens the caudal and dorsal spots were quite indistinct.
51. Cliola smithii sp. nov. Type locality: Prairie Creek near Scotland, S. Dak ..
where 5 specimens were obtained June 26, 1893 (collectors, Evermann, Cox,
and Rutter). Associate type localities: Pond near Niobrara, Nebr., 1 specimen, June 28, 1893 (collectors, Evermann, Cox, and Rutter); Dismal River,
Dunning, Nebr., August 9, 1 specimen (collectors, Cox and Gillum). (Type,
No. 45681, U. S. Nat. Mus. Co-type, No. 3136, L. S. Jr. Univ. Mus.)
Head 4; depth 3i ; eye 4; snout 4; interorbital width 3; D. 1, 8; A. 7;
scales 9-47-6, 27 before the dorsal. Teeth 4-4, not hooked, grinding surface
slightly developed. Intestine not long. Body short and stout, compre sed;
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he-ad moderate; mouth small, terminal, slightly oblique; maxillary not
reaching eye; preorbital broad. Back considerably arched, caudal peduncle
deep, its least depth 2 in head. Origin of dorsal fin over ventrals, nearer
snout than base of caudal. Color, above densely covered with :fine, black
specks, giving a general blue-black appearance; sides with a broad plumbeous band two-thirds as broad as eye, darkest and b~st defined on caudal
peduncle; sides below this band with a few scattered specks anteriorly;
lower part of caudal peduncle pale; top and upper parts of sides of head
bluish-black; dorsal, anal, and pectorals with a few dark specks; other fins
plain. Length, 2½ inches.
Named for Dr. Hugh M. Smith, chief of the Statistical Division of the
United States Fish Commissi<5n.
52. Notropis cayuga Meek. Big Piney River, Cabool, Mo.; Osage River and Lock
Fork, Mansfield, Mo.; Niangua River, Marshfield, Mo. (Meek, 1891); Big
Sioux River, Sioux City, Iowa (Meek, 1892); Floyd River, Sioux City and
Lemars, Iowa (Meek, 1894); Dakota River at Jamestown (Woolman, 1896);
Floyd River, Sioux City; Dakota River and Enemy, Firesteel and Rock
creeks, Mitchell; Prairie Creek, Scotland; Choteau and Emanuel creeks,
Springfield; pond at Niobrara; Bazile Creek, Niobrara; pond at Verdigris;
pond at Creighton; Norfolk Creek, Norfolk Junction; Elkhorn River at
Ewing; creek at Ewing; ponds and creeks, Long Pine; Minnechaduza Creek,
Valentine; Chadron Creek, Chadrqn; Mud Creek, Ravenna.
From the above it will be seen that this small minnow is one of the most
abundant species in eastern South Dakota andNebraska. The most westerly
point at which we obtained it is Chadron, Nebr., and as but a single specimen
was found there, its occurrence at that place is probably exceptional. At
Valentine, about 130 miles east of Chadron, it was found in considerable
numbers, and eastward from Valentine it was abundant in all suitable places.
This is preeminently a species of the pools, ponds, and small lakes.
While we might not :find it, even with careful seining, in the clear running
streams, we seldom failed to take it in abundance in any ov.erflown pond or
small lake that we found along the streams. It was very abundant in the
ponds at Creighton and Long Pine. Choteau Creek, in which it was also
abundant, is a slow, sluggish creek, much like a pond in many respects. In
such waters as these, when the bottom was of mud, or mud and coarse
gravel, and where there was considerable vegetation, Pota1nogeton, Chara, and
various species of Algm, would we find Notropis cayuga in greatest numbers.
The last week of June seems to be its spawning season in this region; many
of the specimens taken at Creighton, June 29, were full of ripe spawn.
Considerable variation in the intensity of the coloration is shown by
these collectio{ls, the specimens from the .cooler, clearer ponds being much
darker than those from warmer streams.
The following description is drawn up from a typical specimen, 2½ inches
long, from Prairie Creek: No. 1745. Head 3%; depth 4¾; eye 3t; snout 4;
D. 1, 8; A. 8; scales 6-35-3, 15 before dorsal; lateral line incomplete, irregularly broken. Body slender, head moderate, back little arched, peduncle
long and slender, mouth moderate, somewhat oblique, .t erminal; maxillary not
reaching eye; eye large. Origin of dorsal slightly behind ventrals, midway
between snout and base of caudal; pectorals short; 1½ in head, not reaching
ventrals; ventrals shorter than pectorals, reaching vent; caudal deeply
forked. Color of back dark, covered with :fine brownish points, thickest on
edges of scales, forming cross-hatching on entire length of back; middle of
sides with a broad dark band from base of caudal :fin along course of lateral
line across opercle, and meeting its fellow around snout, not on lower lip;
under parts pale, except a dark line from anus along base of anal fin and
F. R,
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under side of caudal peduncle and on to caudal fin; fins all more or less
dusted with :fine dark points. The only species with which this fish is likely
to be confused are the closely related species N. heterodon and N. anogenus.
These three species bear a very close superficial resemblance to each other.
They were :first critically compared and their differential characters pointed
out by Dr. Meek in his Fishes of the Cayuga Lake Basin. The following
key will enable one to distinguish them:

a. Black of nose not extending to lower lip; snout blunt, mouth small, subinferior, little oblique .. ___ .......... . ___ ................ __ .... . cayuga.
aa. Black of nose upon lower lip as well as upon upper.
b. Snout sharp; mouth large, oblique, thelowerjawscarcelyincluded.hetel'odon.
bb. Snout more blunt; mouth very small, very oblique .. . .. ---··· .... anog&nus.
A comparison of our specimens of cayuga with others from northern Indiana
shows no marked differences.
53. Notropis heterodon (Cope) . Smoky Hill River, Wallace, Kans. (as N. germanus
type, Hay, 1887); Silver L ake, Iowa (Meek, 1892).
54. Notropis blennius (Girard). Missouri River at St. Joseph (as Hybopsis niissuriensis type, Cope, 1874); Ward Creek, Shawnee County, Kans. (as Oliola
straminea, Gilbert, 1884); Hundred and Two River at Bedford, Iowa, and
Maryville, Mo.; Missouri River, St. Joseph; 'l'abo Creek, Lexington, Mo.;
Blackwater Creek, Brownsville, Saline County, Mo.; Flat Creek, Sedalia,
Mo.; Grand River, Clinton, Mo.; Tabo Creek, Calhoun, Mo. (as N. deliciosus,
Jordan & Meek, 1885); Kansas River branches (asN. deliciosa, Graham, 1885);
Piney River, Texas County, Mo. (as N. deliciosus, Call, 1887); Solomon River,
Beloit, Kans.; north fork of Solomon River at Kirwin and Lenora, Kans. ;
Saline River, Wakeeney, Kans.; Smoky Hill River, ·wallace, Kans. (as N.
deliciosus, Hay, 1887); Republic::m River,Wano, Kans.; Sappa Creek, Oberlin
Kaus.; Logan, Kans.; Middle Beaver Creek, Smith County, Kans.; Spring
Creek, Smith Center, Kans.; Osage River, La Cygne, Kans. (as N. deliciosus
lineolatus, Gilbert, 1889); Sac River, Springfield, Mo. (as N. deliciosus, Meek,
1891); l3ig Sioux River at Sioux Falls and Sioux City; Boyer River at Arion,
Iowa (as N. deliciosusJ Meek, 1892); Platte and Elkhorn rivers at Fremont;
Blue River at Crete; Salt Creek at Lincoln; and F loyd River at Sioux City
and Lemars (Meek, 1894); Dakota River at Lamoure and. Jamestown (Woolman, 1896).
J:<'ound by us at the following places: Floyd River, Sioux City; Verdigris
Creek, Verdigris; Norfolk Creek, Norfolk Junction; Salt Creek, Havelock;
Chadron Creek, Chadron; Mud Creek, Ravenna; Schlegel Creek, Valentine;
MinnechaduzaCreek, Valentine; Elkhorn River, Norfolk Junction; Elkhorn
River, Ewing; Bazile Creek, Niobrara,; Long Pine Creek, Long Pine; White
River, Chadron; canal a,t Niobrara; Niobrarn River, Valentine; Niobrara
River, north of Long Pine ; Wood Creek, Grand Island; South Loup River,
Ravenna; Lincoln Creek, York; Dismal River, Dunning; Middle Loup River,
Dunning; Beaver Creek, York; Ingalls Lake, Long Pine; Platte River,
Grand Island; White River, Crawford; Niobrara River, Marsland; Belle
Fourche River, Belle Fourche; Middle Creek, Belle Fourche; Cheyenne
River, Hot Springs; Cottonwood Creek, Edgemont; Hat Creek, Ardmore;
Rapid Creek, Rapid City; Beaver Creek, Buffalo Gap; Dakota River,
Mitchell; Crow Creek, Chamberlain; Redwater Creek, Spearfish; Deer
Creek, Glenrock; Platte River, Glenrock; Garden Creek, Casper; Platte
River, Douglas.
This is one of the most abundant and widely distributed of the Oyprinidre,
it being found from the Great Lakes to Virginia, and westward to Wyoming
and south to Texas. It is subject to great variation, and many nominal
species have been based upon the differences in eye, snout, or scales presented by specimens from di:tforentparts of its range. None of these is, how,
ever, worthy of specific recognition, though several of the more pronounced
forms ma.y bo 1·ecognizcd as subspecies.
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The very large series of specimens an<l. th~ nume~ou_ loc
in the present collection show most perplexmg variation
As a rule the individuals from any particular stream can
t ~ from h
from any other stream. The differences lio chielly in t h r 1. tiv
of the snout, the stoutness of the bo<l.y, size of eye, siz nd
the scales, and in the color. A typical specimen from Gl nr
the head 4; depth 4; eye 3½; snout 4½; D. I, ; A. 7; c 1
from Floyd River, Sioux City, has the eyo som~wh~t 1 r cr r ( ~), · nd t h.
snout shorter and more blunt (4). One from Rap1d 1ty, h • ·1
l pth 1i
eye 3½· snout 4-; scales 6-35-3. All the specimeus fr m bi
h '
short blunt heads and rather large eyes. One from B<>ll
nr ·h ll '" ·
with 'the Rapid City specimens except that the seal' ar rath r , mi 11 r
·1-36-4. The lot from Fremont has larger scales (6-33-3), h. r1 1· o ut t u
more distinct plumbeous lateral band than tho e from forth 'r · t. 'l h
number of scales before the dorsal varies from 14 to 20, h u ·u.
being 15 or 16. This does not seem to be correlated with an ~ h r
character. The teeth, in numerous examples examined,
r
and with slight grinding surface on two or three teeth.
55. Notropis scylla (Cope). Osage River, Mo. (as i .Albm·,uts lin olat,
Agassiz, 1863); Red Cloud Creek, tributary of Platte Riv- r ( . llyb '1 · i
type, Cope, 1871); upper Missouri region (as Cliola ohlora typ , J
1878); Marais des Cygnes (as N. lineolat-us, Graham, 1 5) ;
u h >1,
Denver (Jordan, 1891a). If all of these references really b 1 n er t
it would stand as Notropis lineolatus (Agassiz).
56. Notropis topeka (Gilbert).
Olipla (Hybopsis ) topeka Gilbert, Bull. Washburn Lab. Nat. IIist.,
13, September, 1884. Typelocality: Shunganunga r k ' op 1-., 1·1 D
Notropis wneolus Hay, Proc. U. S. Nat. Mus. 1887, 245. Typ 1 ality: t lin
River, Wakeeney, Kans.
Hundred and Two River, Bedford, Iowa (Jordan & Meek, 1
· nunga Creek and Ellis, Kans. (Cragin, 1885a); Smoky Hill Ri r, ".11.
Kans.; north fork of Solomon River, Kirwin, Kans.; Solomon RiYer
Kans. (Hay, 1887) ; Sappa Creek, Ober lin, Kans. (Gilbert, 1 9);
at Arion, Iowa; Big Sioux River, Sioux City, Iowa (Meek, 1
River at Sioux City and Lemars, Iowa; Salt Creek, Lincoln, :r br. ·
Blue River at Crete, Nebr. (Meek, 1894); Firesteel and Enemy, R
Mitchell; Prairie Creek, Scotland; pond at Creighton.
The localities in which we foun<l this pretty little fish ar • ma ~
noticed, all close together. In Kansas it was found by Dr . Gilbert and H,
considerably farther west. All the waters in which wo took it w r 1) ndlike, isolated portions of streams which dry up in part of th ir our
during dr~ weather. These ponds are partly supplied from small ininothe water 1s usually rather clear ancl cool, and there is an abundance f wat r
vegetation. The bottom is mostly soft mud.
Male: Head3i ; depth3¼; eye4½; snout 3½ ; interorbital width2¼; .I
A. 1, 7; scales ~-35-4, about 12 scales before the dorsal; lateral line more Ol'
less broken, slightly decurved; body short, compressed, and deep. h ad
~athersmall, sn?utblunt; mout~ somewhat oblique, subtermina,1 lo r jaw
rncluded; max1ll~ry not reachmg eye; b ack somewhat elevated; caudal
~edun?le deep,. 2 m head; fins moderate i dorsal inserted opposite entrals
its height 1¼ m head; pectorals sho])'t, 1½ in h ead. Color greenish abov
orange below; scales above l~teral l~ne ~ark-edged; a rather distinct plum~
beous lateral band; fins all rich red m life. Snout, top of head and back a
f~r as dorsal fin thickly covered with strong tubercles; scattered tubercl on
sides; scales on ventral surface in front of ventral fins o-r tl th· k
F
·
o ea Y
1c ened.
'emale: Head .a httl~ shorter, fins not so red, and no tubercles.
Of the 31 specimens from Creighton all but 8 are ~emal
.
'
.1.,
es, mos t of which
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are nearly ripe with spawn. All but 8 of those from Prairie Creek are nearly
ripe females; while all of those from Firesteel Creek are males.
57. Notropis gilberti Jordan & Meek.
Notropis gilberti Jordan & Meek, Proc. U. S. Nat. Mus.1885, 4. Type locality:
Valley Creek, Ottumwa, Iowa.
Grand River, Clinton, and Tabo Creek, Calhoun, Mo. (Jordan & Meek,
1885); South Platte River at Denver (Jordan, 1891a); Boyer River, Arion,
Iowa; Soldier River, Charter Oak, Iowa (Meek, 1892); Verdigris Creek,
Verdigris; canal at Niobrara; creek at Norfolk Junction; creek at Ewing;
Bone Creek, Long Pine. This little fish seems to be quite rare. We found
it in but five places and secured but 18 specimens. It appears to prefer the
small streams or rivulets with sandy bottom and some current.
58. Notropis piptolepis (Cope). Red Cloud Creek, a tributary of the North
Platte (as Photogenis piptolepis type, Cope, 1871). Not obtained by any other
collector.
59. Notropis shumardi (Girard). Jones Creek, Dixon, Mo.; Little Piney River
at Newburg and Arlington, Mo.; Gasconade River, Arlington, Mo. (as N. boops,
Meek, 1891).
60. Notropis hudsonius (Clinton). "Kansas River branches" (Graham, 1885);
Wild Cat Creek, Kans. (Cragin, 1885a); Big Sioux River at Sioux City
(Meek, 1892); Floyd River at Sioux City; Spirit, East Okoboji, and West
Okoboji lakes (Meek, 1894). This species was obtained by us at Mitchell,
S. Dak., in Rock and Firesteel creeks, and in the Dakota River, where 45
specimens were collected. In the Dakota River, just below the milldam,
we found it in abundance; none of the specimens, however, was over 3
inches in length. In Spirit Lake and the other lakes about it this is the
most abundant minnow, and the principal live bait used by the anglers who
frequent these lakes. From all other Cyprinidw of the Missouri River this
species may be known by the large black spot at the base of the tail, and
the broad silver band on the side. The teeth of this species have usually
been given as 1, 4-4, 0 or 1. As early as 1886 it was shown by Evermann
& Bollman* that they are often 1, 4-4, 2, or even 2, 4-4, 2. An examination
of numerous specimens in the present collection shows the same range in
variation, even in examples from the same locality. The form described in
1893 from Winnipeg as Notropis scopiferus, by Eigenmann & Eigenmann,
seems to be this species, with the teeth 2, 4-4, 2.
61. Notropis lutrensis (Baird & Girard). Big Creek, Hays City, Kans. (Evermann, collector, 1879); St. Joseph, Mo. (as Cyprinella billingsiana type and
as Moniana jugalis type, Cope, 1871); Ward Creek, Shawnee County, Kans.
(as Cliola ( f) gibbosa, Gilbert, 1884); Hundred and Two River at Bedford,
Iowa, and Maryville, Mo.; Tabo Creek, Lexington, Mo.; Blackwater Creek,
Brownsville, Saline County, Mo.; Flat Creek, Sedalia, Mo.; Grand River,
Clinton, Mo.; Tabo Creek, Calhoun, Mo. (Jordan & Meek, 1885); Kansas
River and Missouri River at St. Joseph ( as N. billingsiana, Graham, 1885) i
"very abundant in Kansas" ( Graham, 1885); Shunganunga and Ward creeks,
Shawnee County, Kans. (Gilbert, 1885); Missouri River at St. Joseph, and
Shunganunga and Ward creeks, Kans. (Cragin, 1885a); Republican River,
Concordia, Kans. ; Solomon River, Beloit, Kans.; north fork of Solomon River
at Kirwin and Lenora, Kans.; Saline River, Wakeeney, Kans.; Smoky Hill
River, Wallace, Kans. (Hay, 1887); Sappa Creek, Oberlin, Kans.; Logan,
Kans.; Middle Beaver Creek, Smith County, Kans.; Spring Creek, Smith Center, Kans.; Osage River, La Cygne, Kans. (Gilbert, 1889); Little Piney River at
Arlington and Newburg, Mo.; Marais River, Dixon, Mo. (Meek, 1891); South
Platte River, Denver (Jordan, 1891a); Boyer River at Arion, Iowa (Meek,
• ote ou a collection of fishes from the Monongahela I{iver, by Barton \V. Evermann and Charles
H. Bollman. Proc. . Y. Ac. Sci. 1886, 335-340.
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1892); Blue River at Crete; Elkhorn and Platte rivers at Fremont; Salt Creek
at Lincoln; Floyd River at Sioux City and Lemars (Meek, 1894); canal at Niobrara; Elkhorn River, Norfolk Junction and Ewing; Verdigris Creek, Verdigris; Bazile Creek, Niobrara; Niobrara River at Long Pine and Valentine;
Long Pine Creek at Long Pine; Beaver Creek at York; Lincoln Creek at
York and Seward; creek at Ewing; Blue River, Crete; Salt Creek, Havelock;
Mud Creek, Ravenna; South Loup River, Ravenna; Middle Loup River,
Dunning; Blue River, Seward; Wood Creek, Grand Island; Dismal River at
Dunning; Platte River, Grand Island; Dakota River at Mitchell; Enemy and
Rock creeks at Mitchell; Crow Creek, Chamberlain; Emanuel and Choteau
creeks, Springfield; North Platte River, Douglas.
As will appear from the localities given above, this is an abundant and
generally distributed :fish in Nebraska and South Dakota. It has been found
uy Professor Meek as far east as Des Moines, and by Mr. A. J. Woolman as
far south as Chihnahua. It was found by us in nearly all the streams which
we examinecl in eastern South Dakota and in Nebraska. In northwestern
Nebraska and in the region in and about the Black Hills we did not .find
it; and Douglas, Wyo., is the only place in that State where we met with
it. The most western place in Nebraska at which it was obtained is
Ravenna. The longest specimens we have are 3¼ inches long. A ::fine male
from Platte River, Grand Island, is described as follows: Head 4; depth 3;
eye 4½; snout 3½; interorbital width 2¾; D. 1, 8; A. r, 9; scales 7-36-3, 16
before dorsal. Body short and deep, greatly compressed; back elevated and
keel-like before dorsal; head pointed, mouth moderate, terminal, oblique;
maxillary scarcely reaching the eye. Dorsal high, its longest rays 1¼ in
head; anal lower, lf in head; pectorals and ventrals short, about 1-g- in head;
caudal deeply forked, the lobes 1½ in head. Color steel-blue above, belly and
all fins, except dorsal, blood-red; dorsal pale; postocular and subocular
region red; a violet and crimson crescent behind opercle, changing to dull
bluish in alcohol; nose, top of head, nuchal region, and sides along base of
anal fin, profusely tuberculate; middle of side under dorsal fin with a patch of
tubercles. In other specimens the caudal peduncle is thickly covered with
strong tubercles. Very small individuals, not over 1¾ inches long, are
strongly tuberculate and brightly colored, and have evidently reached the
breeding age. The females average slightly smaller than the males and are
not brightly colored.
Notropis macrostomus (Girard). Solomon River, Beloit, Kans. (Hay, 1887);
Solomon River at Beloit and Saline River at Wakeeney, Kans. (as N. umbrifer
type, Hay, 1887). Not seen by us.
Notropis notatus (Girard). Osage River, Mo. (as Albu1·nus notatus type, Agassiz, 1863); Piney River, Texas County, Mo. (Call, 1887).
Notropis whipplii (Girard). Silver-fin; Satin-fin. Little Piney River at Newburg and Arlington, Mo.; Osage Fork, Marshfield, Mo. (Meek, 1891); Big
Sioux River at Sioux City (Meek, 1892).
Notropis cornutus (Mitchill). Common Shiner. Sweetwater River (as Plargyrus bowmani type, Girard, 1856 and 1858); Red Cloud Creek (as Hypsilep-is
cornutus, Cope, 1871); Ellis, Ellis County, Kans. (as Minnilus cornutus, Gilbert, 1884); Hundred and Two River at Bedford, Iowa, and Maryville, Mo.;
Blackwater Creek, Brownsville, Saline County, Mo.; Flat Creek, Sedalia,
Mo.; Grand River, Clinton, Mo.; Tabo Creek, Calhoun, Mo. (as N. megalops,
Jordan & Meek, 1885); Shunganunga and Ward creeks, Shawnee County,
Kans.; Ellis, Kans.; Mill Creek, Alma, Kans. (as N. mega.lops, Gilbert, 1885);
Shawnee, Wabaunsee, and Ellis counties, Kans. (Cragin, 1885a); Blacksmith
Creek, Shawnee County, Kans. (as N. megalops, Gilbert, 1886); Solomon
River, Beloit, Kans.; north fork of Solomon River at Kirwin and Lenora,
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K:ms.; Saline River, Wakeoney, Kans.; Smoky Hill River, Wallace, Kans.
(a N. megalops, Hty, 1887); Big Piney River, Cabool, Mo.; Lock Fork at
Man field, Mo. (as N. megalops, Meek, 1891); South Platte River, Denver (as
. rnegalops, Jordan, 1891a) ; Big Sioux River at Sioux City; Boyer River at
Arion, Iowa; and Silver Lake, Iowa ( as N. megalops, Meek, 1892); Floyd
River at Lemurs and Sioux City; Elkhorn River at Fremont and Salt Creek
at Lincoln (as N. megalops, Meek, 1894); Dakota River at Lamoure and
Jam stown (Woolman, 1896).
Obtained by us at the following places: Floyd River, Sioux City; Elkhorn
River at Fremont, Norfolk Junction, and Ewing ; creek at Ewing; Verdigris
Cr ck, Verdigris; Norfolk Creek, Norfolk Junction; Rock Creek, Mitchell;
nemy Creek, Mitchell; Firesteel Creek, Mitchell; Prairie Creek, Scotland;
Choteau Creek, Springfield; Emanuel Creek, Springfield; Deer Creek, Glenrock.
The shiner jg abundant in the northeastern corner of Nebraska and the
alljacent parts of Iowa and South Dakota. It is not uncommon in eastern
Kansas, but appears to be rare in western Nebraska and in Wyoming. The
only Wyoming localities from which it has been reported are Glenrock and
the Sweetwater. We did not :find it about the Black Hills. .A.11 the specimens obtained by us are small, the largest being but 4¼ inches long, from
Scotland, S. Dak. Head 3f ; depth 3¾; eye 3}; snout 3J; D. 1, 8; .A.. 1, 8; scales
7-36-4, about 26 before dorsal. Body stout, compressed, head moderate;
month moderate, terminal, oblique, the maxillary not quite reaching vertical
at front of eye; caudal peduncle compressed and deep, least depth2½in head.
Origin of dorsal opposite ventrals; scales closely imbricated and ·t hin, deeper
than long, especially in front; lateral line somewhat decurved. Sides silvery,
with bluish reflections; back darker; cheek silvery, with fine dark punctulations on opercles; under parts pale; :fins all pale, except dorsal and caudal,
which have some fine dark specks. Not differing greatly from eastern specimens. A voracious minnow, taking the hook eagerly when bette~ fish are
wanted, but not without its value as an addition to the small boy's string.
66. Notropis zonatus (Agassiz). Osage River, Mo. (as Alburnus zonat·us, Putnam,
1863); Ozark region of Missouri (Call, 1887); Big Piney River, Cabool, Mo.;
Jones Creek, Dixon, Mo.; Gasconade River, Arlington, Mo.; Lock Fork,
Mansfield, Mo. ; Osage Fork, Marshfield, Mo.; Marais River, Dixon, Mo.;
Niangua River, Marshfield, Mo.; Sac River, Springfield, Mo. (Meek, 1891).
67. Notropis jejunus (Forbes). Sappa Creek, Oberlin, Kans. (Gilbert, 1889);
Platte and Elkhorn rivers at Fremont (Meek, 1894).
Found by us at the following places: Platte River, Grand Island; Wood
River, Grand Island; South Loup River, Ravenna; Middle Loup River,
Dunning; Dismal River, Dunning; North Platte River, Douglas.
This interesting species was found only in a few places. We found jt in
none of the small sluggish creeks which we examined and it seemed to frequent only the open channels of the large, clear streams with considerable
current and sandy bottom. It is not found in deep water, nor in water that
is very cold; nor on gravel or rocky bottom; nor in pools or streams with-·
out some current. The specimens from Dunning and Grand Island are
particularly :fine, the longest measuring 3½ inches. Head 4 to 4t; depth 3¾
to 4; eye 3½; D. 1, 8; A. 1, 7; scales 6-35 or 36-3. Teeth 2, 4-4, 2, hooked,
and without grinding surface. Bodyratherheavy, compressed; headheavy;
mouth large, terminal, oblique; maxillary reaching eye; caudal peduncle
deep. Dorsal in front of Yentrals; equidistant between snout and base of
caudal fin. Scales large, thin, about 15 before tho dorsal· lateral line some":hat decurved. Color, median line of back with a narro~ but distinct dark
line from head to caudal fin; upper part of side pale straw-color, but dusted
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with numerous dark spots; middlo of side with a broad plumbeou band,
broader than eye, chiefly above lateral line; the upper edge of thi band
distinctly defiued, the lower less distinct; lower sides and under parts pale;
top of head dark, rest of head pa.lo; cheeks and opercles silvery; fins all
pale, dorsal and caudal with some dark specks.
68. Notropis atherinoidesRafinesque. Big Sioux River at Sioux City (Meek, 1 !12);
Poplar River, Poplar, Mont. (Eigenmann, 1894).
69. Notropis dilectus (Girard). Kansas (as .L1.lbu1·111is oligaspis type, Cope, 1 64a);
Grand River, Clinton, Mo.; Tabo Creek, Calhoun, Mo. (Jordan & Meek,
1885); Missouri River at Siotu City and Big Sioux River at Sioux l!,alls
(Meek, 1892); Floyd River at Sioux City and Elkhorn River at Fremont
(Meek, 1894); Elkhorn River, Norfolk Junction; Bazile Creek, Niobrara;
Platte River, Grand Island; South Loup River, Ravenna; Dakota RiYer,
Mitchell. This species, like N. jejnnus, is found usually in tho clear, shallow streams on sanely bottom, but where the water is only moderately cold.
It does not seem to be widely or generally distributed in the Missouri Basin.
Many of the specimens obtained by us are unusually large, particularly
those from Fremont and Ravenna,, the largest measuring 3-½ inches in total
length. Head 4%; depth 5; eye 3½; snout 4; D. 1, 8; A. 1, 13; scales 6-40-3,
20 before the dorsal, closely imbri cated and deeper than long; laterni line
decurved. Body long and slender, compressed; head moderate, snout pointed;
mouth large, oblique, terminal; maxillary reaching vertical of front of eye;
eye l arge, equal to interorbital width; caudal peduncle long; its least
depth 2-½ in head. Origin of dorsal fin much behind insertion of ventrals
nearer base of caudal than tip of snout. Color pale, upper parts dusted
over with fine brown punctulations, thickest on edges of scales, thus resulting in faint cross-hatching; median line of back dark, darkest on caudal
p eduncle; middle of side with a broad silvery band, plumbeous above;
under parts pale straw-color; head dusted above and on lips and chin ;
cheeks and opercles bright silvery; fins all pale except dorsal and anal,
which have some fine dark specks. This trim minnow resembles N . jejunus
in general appearance, but can be readily distinguished from all other
species of Notropis found in the Missouri Basin by its large anal :fin and the
posterior position of the dorsal.
70. Notropis rubrifrons (Cope). St. Joseph, Mo . (as Alburnellits percobromus type,
Cope, 1871); Blackwater River, Brownsville, Saline County, Mo.; Flat Creek,
Sedalia, Mo. (Jordan & Meek, 1885); Kansas and Missouri rivers (Graham,
1885); Osage River, La Cygne, Kans. (Gilbert, 1889); Osage Fork, Marshfield, Mo.; Lock Fork, Mansfield, Mo.; Little Piney River at Arlington and
Newburg, Mo.; Sac River, Springfield, Mo. (Meek, 1891).
71. Notropis umbratilis umbratilis (Girard). Redjin. Shunganunga Creek, Topeka
(as Minnilus (Lythrurus) nigripinnis type, Gilbert, 1884); Shunganunga
Creek (Cragin, 1885a); Hundred and Two River at Bedford, Iowa, and Maryville, Mo.; Blackwater Cr eek, Brownsville, Saline County, Mo. ;· Flat Creek,
Sedalia,Mo.; Grand River, Clinton, Mo. ; Tabo Creek, Calhoun, Mo. (Jordan &
Meek, 1885); Shunganunga Creek, Topeka (as N . nigripinnis, Gilbert, 1885);
north fork of Solomon River, Lenora, Kans. (Hay, 1887); Lock Fork, Mansfield, Mo.; Osage Fork, Marshfield, Mo.; Marais River, Dixon, Mo.; Sac River,
Springfield, Mo. (Meek, 1891).
72. Phenacobius mirabilis (Girard). Ward Creek, Shawnee County, Kans. (Gill.>ert,
1884); Hundred and Two River at Bedford, Iowa, and Maryville, Mo .; Tabo
Creek, Lexington and Calhoun, Mo.; Blackwater Creek, Brownsville, Saline
County, Mo.; Flat Creek, Sedalia, Mo.; Grand River, Clinton, Mo. (Jordan
& Meek, 1885) ; common throughout Kansas (Graham, 1885); Shunganunga
and W ard cr eeks, Shawnee County, Kans. (Gilbert, 1885); Shunganunga
and Ward creeks (qragin, 1885 a); Solomon River, Beloit, Kans.; north fork
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of_ ol~mon River, Lenora, Kans.; Sa,line River, Wakeeney, Kans.; Smoky
Hill Riv r, Wallace, Kans. (Hay, 1887); Sappa Creek, Oberlin, Kans.; Logan,
Kan . ; Osage River, La Cygne, Kans. (Gilbert, 1889); Boyer River at Arion,
Iowa (M ek, 1892); Blue River at Crete (Meek, 1894).
This does not appear to be an abund::mt fish in the Missouri Basin, but it
i rather widely distribnted. It was found by us only in Crow Creek near
Ch. mberlain, S. Dak., and at Ravenna, Nebr., in Mud Creek. Head4t ; depth
4!t; oye 4J; snout 2i-; interorbital width 3½, D . 1, 8; A. 1, 7; scales 6-48-4,
a,bout 17 before the dorsal. · Largest example about 3 inches long.
73. Phenacobius scopifer (Cope). Missouri River near St. Joseph, Mo. (as Sarcirliwm, soopifer type, Cope, 1871); Bear Creek, Boone County, Mo. (Call, 1887).
This species may not be distinct from the preceding.
74. Rhinichthys c ataractre dulcis (Girard). Western Dace. Sweetwater River
(as .cfrgyrcus diilcis type, Girard, 1856 and 1858); Kansas (as R. maxiUosus
typo, Cope, 1864a); Kansas River near Fort Riley (as R. maxillosus, Cope,
1865); Red Cloud Creek and Platte River (as R. maxillosus, Cope, 1871);
Battle Creek, S. Dak. (as E . rnaxillosus, Cope, 1879) ; northeastern Wyoming
and Montana (as E. ocella type, Garman, 1881); Cheyenne, Wyo. (as R. dulcis,
Garman, 1881) ; Kansas (as R. rnaxillosus, Garman, 1881); South Platte
River at Denver a nd Hartse! Hot Springs, and Middle Boulder Creek,
Boulder, Colo. (Jordan, 1891); Gardiner River (Jordan, 1891a); Beaverhead
River at Dillon, Mont.; Red Rock River at Red Rock, Mont.; junction of
Firehole and Gibbon rivers (Everman n, 1892); Poplar River at Poplar and
Missouri River at Craig, Mont. (Eigenmann, 1894).
This species has been described as new three times from the Missouri
Basin, as indicated above. The present collection contains about 500
specimens from 34 different localities, as follows : Creek at Verdigris;
Minnechaduza Creek, Valentine; Niobrara River, Marsland; Bone Creek
n ear Long P ine; Long Pine Creek, Long Pine; Middle Loup River, Dunning;
White River at Chadron; Lone Tree Creek at Chadron ; White River,
Crawford; Chadron Creek, Chadron; Cheyenne River, Cheyenne Falls;
Cheyenne River, Edgemont; Cottonwood Creek, Edgemont; Chicken Creek,
Gammon's Ranch; Spearfish Creek, Spearfish; Redwater Creek, Beulah;
Cox Lake near Beulah; Beaver Creek, Buffalo Gap; R apid Creek, Rapid City;
]:<"'all River, Hot Springs; Whitewood Creek, Deadwood; Crow Creek, Gammon's Ranch; creek at Hill City; creek at Custer ; Crow Creek, Chamberlain; Choteau Creek, Springfield; Big Goose Creek, She.r idan; Powder River,
Arvada; south fork of Tongue River, Sheridan; Platte River, Glenrock;
Garden Creek, Casper; Platte River, Casper; Deer Cr eek, Glenrock; Beaver
Creek, Newcastle; overflow poncl a t Sheridan; Platte River, Douglas. ·
The variations shown by this large amount of material are very great, but
t h e differences found among the individuals from one locality are often as
great as are found among specimen s from different localities. In mature
individuals the origin of the dorsal is nearer base of caudal than tip of
snout; or in about half of the specimens examined it is about midway
between nostril and base of caudal, while in the others it is n earer nostril.
The length of the snout varies from l t to 2 times the diameter of the eye, and
the extent to which it projects beyond th e mouth is subject to variation.
~he thickness of the lips, the size of the barbel, the angle made by the two
side~ of the lower jaw, the number of scales, and the color are all subject to
considerable variation. The specimens from Cheyenne Falls and other alkaline streams are very pale, while those from purer waters are usually dark.
In the warm water from Hot Springs at Hot Springs S. Dak. this was the
on~y species found, it occurring there in great abu~dance. 'We examined
th1 s stream at many different places and found this fish everywhere abun-
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dant, not only in the more open, swifter current, but in the more quiet nooks
among the dense growth of Chara and about the outlets of springs whose
water was very warm. This is a very interesting and remarkable fact_, and
was not what we expected. Rhinichthys is a group of :fishes whose species
seem to prefer cold water. If in any given region we wished to :find Rhiniohthys
we looked for it in the coldest parts of tho smaller streams, but here we
found it in the warmest parts of a very warm stream.
Rhinichthys atronasus (Mitchill). Black-nosed Dace. This species has boen
reported from the Dakota. River at Jamestown and La Moure, N. Dak., by
Woolman (1896).
Hybopsis restivalis (Girard). This species wasfound by us at Dunning, Nebr.,
in Middle Loup River, and at Ravenna, Nebr., in the South Loup River and
Mud Creek, from which places 44 specimens were obtained. The largest of
these are 2½ inches in total length. This species is readily distinguished
from H. gelidus by its much shorter, blunter snout, and larger eye; the color
is also different, both lobes of the caudal being pale and the :fine dark dustings are more evident on both back and sides,
Hybopsis hyostomus (Gilbert). Blue River a,t Crete; Platte and Elkhorn
rivers at Fremont (~leek, 1894).
Hybopsis gelidus (Girard). Milk River (as Gobio geli-dus type, Girard, 1856and
1858, and Suckley, 1860). Obtained by us at the following places: Powder
River, Arvada; North Platte River, Douglas; North Platte River, Grand
Island; Bazile Creek, Niobrara; White River, Chamberlain. Upon comparing these specimens with those collected at St. Joseph, Mo., in 1884, by Drs.
Jordan and Meek, and which were identified by them as H. gelidns, we found
important differences and were disposed to regard our specimens as being an
undescribed species. But a reexamination of Girard's original description
showed that our specimens we~e the true H. gelidus, and that the St. Joseph
s_pecimens had· been erroneously referred to that species. These have since
been described by Jordan and Evermann 1 under the name Hybopsis meeki.
The considerable number of excellent specimens which we have enables
us to give a more detailed description of H. gelidus than has hitherto been
published. Head 4; depth 5; eye 6¾; snout 2f; D. 8; A. 9; scales 6-44-4.
Body slender, not much compressed, back little arched, head long and
slender; mouth inferior, horizontal, broad, overhung by the very long pointed
snout, which is considerably decurved; barbel short, 1} in head; eyes very
small, high up, midway of head; interorbital width equal to width of mouth,
origin of dorsal a little nearer snout than base of caudal, directly over base
of ventrals; free edge of dorsal fin slightly concave, the anterior ray but
little produced, its length lg- in head; free edge of anal. little concave, length
of first rays 1¾ in head; pectorals much shorter than in H. meeki, 1½ in bead,
the first rays not produced or :filamentous and not reaching ventrals;
ventrals barely reaching vent, 1} in head; caudal very long and deeply
forked, the lobes as long as head, the lower slightly the longer. Lateral
line complete, straight; teeth, 4-4, strongly hooked. Color, sides silvery, pale
below; scales of back each with a group of :fine dark specks on posterior
border, these extending almost to lateral line; rest of back and upper part
of sides sparsely dusted over with minute brownish specks; :fins all pale
except the caudal, the lower lobe of which is dark, with a narrow white
border below; upper lobe slightly dark at base. From Hybopsis meeki, which
it most closely resembles, this species may be distinguished by the much
longer and more pointed snout, the smaller eye, the much shorter pectoral
fins, and the darker coloration of the back.
1

Fishes of North and Middle .A.morica, Part r, 317, 1896.
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79. Hybopsis meeki Jordan & Evermann.
Ce1·atichthys gelidus Jordan & Gilbert, Synopsis, 216, 1883; in part.
Hybopsis gelidus Jordan & Meek, Proc. U. S. Nat. Mus. 1885, 10; branches of
Missouri River, Graham, 1885; Missouri River at Sioux City, Meek, 1892.
Hybopsis 1neeki Jordan & Evermann, Fishes North and Middle America, Part 1,
317, 1896. Type locality: Missouri River, St. Joseph, Mo.
Head 4; depth 5¼; D. 8; A. 8; lateral line 44. Body very slender, not
olevato<l. Snout long, thick, blunt, overhanging the rather large mouth.
Barbo! a, loner as eye. Head slender and elongate. Eye small, rather high,
4½ in hoad. Mouth small, snl>terminal, the maxillary not extending to the
eye. Fins all large; pectoral us long as head; caudal deeply forked. Lateral line decurvcd, scales rather large. Coloration silvery, unspotted; a
dusky lateral streak ending in a blackish spot at bas,e of caudal; lower lobe
of caudal abruptly black, edged below with white. Male with the nuptial
tubercles excessively developed, covering most of body. Length, 2 inches.
Missouri River at St.Joseph in river channel. A curious little fish, hitherto
confounded with H. gelidus. (Named for Dr. Seth Eugene Meek.)
80. Hybopsis montanus Meek. Upper Missouri region (type, Meek, 1884). The
exact locality from which these specimens came is not known. They are
three in number (Nos. 36882, U.S. Nat. Mus . ) and are said to have been collected by Dr. F. V. Hayden.
81. Hybopsis dissimilis ,, (Kirtland). Gasconade River, Arlington, Mo.; Little
Piney River at Newburg and Arlington, Mo. (Meek, 1891).
82. Hybopsis storerian.us (Kirtland). Grand River at Clinton, Mo., and Tabo
Creek at Calhoun, Mo. (Jorda~ & Meek, 1885); Osage River and branches
(Graham, 1885); Fluyd River at Sioux City and Elkhorn River at Fremont
(Meek, 1894); Mud Creek, Ravenna; Elkhorn River, Norfolk Junction;
Platte River, Grand Island; Wood Creek, Grand Island. Very abundant at
Ravenna, where 35 large specimens, 5 to 6 inches long, ·were obtained.
83. Hybopsis kentuckiensis (Rafinesque). River Chub. Sweetwater River (as
Nocornis nebracensis type, Girard, 1856 and 1858); Kansas River near Fort
Riley (as Ceratichthys cyclotis, Cope, 1865); Hundred and Two River at Bedford, Iowa, and Maryville, Mo.; Blackwater Creek, Brownsville, Saline
County, Mo.; Flat Creek, Sedalia, Mo. ( as H. bigiittat11,s, Jordan & Meek,
1885); Mill Creek and Fort Riley, Kans. (Cragin, 1885a); very common in
Kansas (as H. biguttatus, Graham, 1885); Mill Creek, Alma, Kans. (as H.
big11ttatus, Gilbert, 1885); Mission and Blacksmith creeks, Shawnee County,
Kans. (as H. biguttatus, Gilbert, 1887); Smoky Rill River, Wallace, Kans.
(as H. biguttatus, Hay, 1887); Osage River, La Cygne, Kans. (as H. biguttatus,
Gilbert, 1889); Big Piney River, Cabool, Mo.; Little Piney River at Arlington
and Newburg, Mo.; Jones Creek, Dixon, Mo.; Gasconade River, Arlington,
Mo.; Lock Fork, Mansfield, Mo.; Osage River, Marshfield, Mo.; Marais
River, Dixon, Mo.; Niangua River, Marshfield, Mo.; Sac River, Springfield,
Mo. (Meek, 1891); Big Sioux River at Sioux Falls (Meek, 1892); Elkhorn
River at Fremont (Meek, 1894); Dakota River and Pipestem Creek at Jamestown (Woolman, 1896).
84. Couesius dissimilis ·(Girard). Milk and Little Muddy rivers (as Leucosomus
dissirnilis type, Girard, 1856 and 1858); Poplar River, Poplar, Mont. (Eigenman~, 1894). Numerous specimens of this species were obtained by us ·as
follows: Minnechaduza Creek, Valentine; Schlegel Creek, Valentine; Crow
Creek, Chamberlain; Long Pine Creek, Long Pine; Beaver Creek, Buffalo
Gap; Rapid Creek, Rapid City; creek at Hill City; creek at Custer; Big
Goose Creek, Sheridan; south fork of Tongue River, Sheridan.
All of the streams in which it was found are clear and cold, and it probably
does not occur in any of the warmer alkaline streams in the eastern. and
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central part of the region examined. It appears to be common, however, in
certain ,vyoming streams. The :finest, largest, individuals obtained are those
from Rapid Creek and Tongue River, the largest of these measuring about 6
inches in total length. Head 4½ to 4t; depth 4 to 5; eye 4 to 5; snout 3 to 4;
D., 8; A., 8. There is considerable variation in the scales, the extremes
being 12-72-8 and 12-64-8, the usual number, however, being 12-68-8.
Occasionally there are 11 to 13 scales above (and including) the lateral line.
In the fifth edition of Jordan's Manual of Vertebrates, Co·uesiits dissirnilis
is distinguished from C. plumbeus as having fewer scales in the lateral line,
the number given for dissimilis being 60 and for plumbeus 68. This is evidently
a mistake. Specimens in the National Museum of what have been called
plumbeus, from Lake Superior and the Adirondacks, have 70 to ,5 scales in
the lateral line. This is not sufficiently different from western specimens to
be of any specific value. While we can not see how these species can be distinguished by the scales, we think we have discovered a character which
will serve to distinguish them, viz: The differences in the dorsal and anal
:fins1 which may be stated thus:

a. Height of dorsal fin 1 to 1½ in head, free margin of :fin concave, the anterior
rays produced and extending beyond the others when the fin is depressed.
Length of longest anal ray lt to It in head, the free margin of the fin more
or less concave, the anterior rays somewhat produced, and when deflexed
extendin~ slightly beyond other rays ____ . _. ____ .... _______ .. _... plurnbeus.
aa. Height or dorsal 1¼ to lt in head; free margin of fin nearly straight, the
anterior rays little if at all produced, and when ·depressed barely reaching
beyond end of other rays. Length of longest anal ray 1¼ in head, free margin of fin straight, anterior rays not produced and not extending beyond end
of others when depressed .................................... _.. dissimilis.
These differences are well marked between the specimens of dissimilis
examined and all specimens of plumbe1,1,s from the upper Great Lakes region.
A specimen (U.S. N. M., No. 34388) collected in the Adirondacks by Mr. Fred
Mather, seems to belong to Couesius plumbeiis, though it does not wholly
agree with those from Lake Superior. The height of the dorsal fin isl} in
head, the anterior rays are somewhat produced and extend some beyond the
other rays when the fin is depressed; the free margin is but slightly concave. 'fhe longest anal rays are contained lg times in length of head, the
anterior rays are but little produced and do not reach beyond the others
when deflexed; the free margin of the anal fin is nearly straight. The origin
of the dorsal fin is mid way between middle of pupil and base of caudal. This
posterior position of the dorsal is a character, however, not possessed by the
other speci~ens of C. plumbeus examined. This species differs from C. greeni
of the Columbia and Frazer River basins in the smaller scales and in having
the scales more crowded on the anterior part of the body. Thero is considerable variation in the squamation of this species, however. Examination
of ten examples from Sheridan gives the following results:
Number of
Number of
rows of scales Number of rows of scales Number of
scales in
between
between
scales in
of dorfront of dor- lateral lino. lateral lino front
sal .fin.
and base of
sal fin a nd
ventrals.
lateral li11e.
60
63
63
66
63
60

]1

]2

12
12
12
11
11
12
]5
12

60
65
70
GO

-

8
10

8
8
9
9
9
0
0
9

----'--

32
40

40
35
40

"J
35

3G
40
40
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The type of C. dissirnilis has the head 3%; depth 4¾; eye 4; snout 3J; interorbital 3; scales 12-66-9, 38 before dorsal. Of 21 specimens of Couesius from
Rapid Creek all but one are infested more or less with a parasitic trematode
embedded under the scales and showing as small black spots. All of those
from Hill City and many from Custer and Sheridan are similarly affected.
85. Platygobio gracilis (Richardson). Flat-headed Chub. Fort P ierre; Fort Union,
above Fort Union, Milk River, Yellowstone River, and Sweetwater River (as
Pogonicltthys comrnunis t yp e, Girard, 1856 and 1858); Milk River (as Pogonichthys communis, Suckley, 1860); ne ar Bridger Pass ( as Pogonichthys ( Platygobio )
gulonellus type, Cope, 1864a); Kansas River near Fort Riley (as P. gulonellus,
Cope, 1865); P latte Valley (as P. communis, Gill, 1876); Fort Benton and
Judith River (as Pogonichthys communis, Cope, 1879); Missouri River, St.
Joseph, Mo. (Jordan & Meek, 1885); Kansas River (Graham, 1885); Missouri
River at Sioux Falls (Meek, 1892); Poplar River at Poplar, and Missouri River
at Craig, Mont. (E igenmaun, 1894); Platte River at Fremont (Meek, 1894).
This abundant minnow was found by us at the following places: White
River near Chamberlain; Redwater Creek near Spearfish; canal at Niobrara; Bone Creek and Niobrara River near Long Pine; Middle Loup River at
Dunning; Chadron Creek, Lone Tree Creek, and White River near Chadron;
Platte River at Grand Island; Niobrara River near Valentine; Mud Creek
and South Loup River at Ravenna; Clear Creek., Clermont; North Platte
River at Glenrock, Casper, and Douglas; Cheyenne River at Edgemont and
Cheyenne Falls; Powder River at Arvada; Deer Cr.e ek at Glenrock.
The flat-headed chub is preeminently the characteristic fish of the shallow
alkaline streams of the middle Missouri Basin and shows better than any
other the peculiar bleaching effect of the alkaline waters oft.h at region.
The fishes are all reduced to a nearly uniform pale or faded appearance.
Except those found in the headwaters above the alkali, they are almost
wholly without pigment cells of any kind. Perhaps the most ext;reme case
of bleaching is that of P. gracilis, which, of all American fishes, seems to be
the one most perfectly adapted to life in these alkaline streams.
86. Anguilla chrysypa Rafinesque. Common Eel.
"Believed to be common
throughout the State" of Kansas (as A. rostrata, Graham, 1885); Kansas
River at Lawrence and Topeka (Cragin, 1885a). The eel probably occurs
abundantly in the lower portion of the Missouri Basin, but no definite records
are known.
87. Hiodon alosoides (Rafinesque) . Toothed Herring. Quaking Asp River (as
Hyodon chrysopsis, Jordan, 1878); Missouri River, St. Joseph, Mo.; Tabo
Creek, Lexington, Mo. (Jordan & Meek, 1885); Silver Lake (Cragin, 1885a);
Republican River, Concordia, Kans.; Saline River, Wakeeney, Kans. (Hay,
1887); Missouri and Big Sioux rivers, Sioux City (Meek, 1892); Poplar River,
Poplar, Mont. (Eigenmann, 1894); Floyd River at Sioux City, and Platte
River at Fremont (Meek, 1894).
Young examples of this species were obtained as follows: Crow Creek,
Chamberlain; Choteau Creek, Springfield; Bazile Creek and Ponca Creek,
Niobrara; Loup River, Ravenna; White River, Chadron; Wood and Platte
rivers, Grand Island; Platte River, Casper; and Clear Creek, Clermont. The
largest specimens obtained do not exceed 6 inches in length. Though it was
not secured in many of the streams examined by us, this species is no doubt
generally distributed throughout the lower and middle Missouri River basin
~n all suitable waters. It is a fish of the open stream, being found where there
18 some current and where the depth is not great.
It reaches a length of a
foot or more, and is a handsome fish possessing some game qualities, though
not of much food value. At Hot Springs we were toJd that this fish is found
at Cheyenne Falls in considerable numbers in the spring , that it is locally
known as tho" whitefish," and that it affords some sport for the local anglers.
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88. Hiodon tergisus Le Sueur. Moon-eye. West of Fort Union (as Hyodontergisus,
Suckley, 1860); Kansas River near Fort Riley (as Hyodon tergisus, Cope,
1865); Judith River and r iver pools near Battle Creek, S. Dak. (as Hyodon
tergisus, Cope, 1879); "common in Kansas" (Graham, 1885); Kansas River
at Topeka (Cragin, 1885a).
89. Dorosoma cepedianum (Le Sueur). Hickory Shad; Mud Shad. Missouri River,
St. Joseph, Mo.; Tabo Creek, Lexington, Mo.; Grand River, Clinton, Mo.;
Tabo Creek, Calhoun, Mo. (Jordan & Meek, 1885); "very common" in
Kansas (Graham, 1885); Shunganunga and Ward creeks, Kans. (Cragin,
1885a); Osage River: La Cygne, Kans. (Gilbert, 1889); Little Piney River at
Newburg and Arlington, Mo. (Meek, 1891); Missouri River and Big Sioux
River at Sioux City (Meek, 1892); Floyd River at Sioux City and Elkhorn
River at Fremont (Meek, 1894).
90. Pomolobus chrysochloris Rafinesque. Skipjack; Blue He1"ring. "Abundant
in large streams" in Kansas (Graham, 1885).
91. Coregonus williamsoni cismoutanus Jordan. Rocky Mountain Whitefish.
Headwaters of the tributaries of the upper Missouri as ( C. williamsonii,
Cope, 1879); Madison, Yellowstone, and Gardiner rivers, and Horsethief
Creek, Mont., types, Jordan, 1891b); Red Rock River, Red Rock, Mont.;
Beaverhead River, Dillon, Mont.; junction of Firehole and Gibbon rivers
(Evermann, 1892); Missouri River, Craig, Mont. (Eigenmann, 1894).
Whitefish were found only in Tongue River and Big Goose Creek near
Sheridan, 13 small specimens being secured. In Tongue River they are said
to be quite common. This variety of Williamson's whitefish is found in
most of the cold streams of the upper Missouri Basin, particularly in the
streams about the Yellowstone Park. The differences which are assigned as
distinguishing the Missouri River whitefish from Williamson's are scarcely
perceptible, if at all. The body is said to be somewhat more slender and
the fins lower. All the young examples in the present collections show the
parr marks very distinctly.
92. Salmo mykiss lewisi (Girard). Cut-throat Trout; Yellowstone Trout. Falls of
Missouri River (as Salar lewisi type, Girard, 1858); Falls of Missouri River
(as Salmo (Salar) lewisi, Suckley, 1860); Yellowstone River, Yellow Creek,
Gallatin Fork, and Yellowstone Lake ( as Salmo pleuriticus type, Cope, 1872);
St. Mary River (as S. cla1·ki, Jordan, 1878); Yellowstone ~iver at Livingston, Mont.; Gardiner River below the Falls; Solution Creek, Riddle Lake;
Canyon Creek and Madison River, YellowstoneNationalPark(Jordan, 1891b);
Atlantic Creek in Two-Ocean Pass and below the pass; upper Yellowstone
River; Meadow Creek i'n Yellowstone Park; east fork of Gardiner River,
and McClellan Creek, Helena, Mont. (Evermann, 1892).
Two specimens of the black-speckled trout are in the collection from south
fork of Tongue River and two from Big Goose Creek near Sheridan. Numerous other examples were caught with hook from these streams. In these
and in nearly all the streams in this part of Wyoming trout are abundant
and afford excellent sport to the angler. Small parties often report catches
of 400 to 600 as the result of two or three days' :fishing. Upon comparing
the specimens from Sheridan witb. others of the same size from Big Wood
River at Galena, Idaho, the following differences are noted: The Sheridan
specimens have the eye a little larger, the snout a little shorter, the maxillary
notably longer and heavier, and the fins all much larger; the height of the
dorsal is less than 2 in head and that of the anal is l¾ in head. In the Idaho
specimens the dorsal and anal are at least a fourth lower; the pectorals and
ventrals are also correspondingly shorter. The Sheridan specimens have
smaller scales and differ somewhat in coloration. In both, the back is profusely spotted throughout the entire length, but in the Sheridan specimens
there are but few spots below the later:11 line, while those from Idaho are
almost as thickly spotted below the lateral line as on the back; in the Sher-
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idan specimens the head has scarcely any spots; in the other, the head is well
spotted; there is also a marked difference in the size of the spots, those on
the Idaho specimens being much the larger. Contrasting these differences in
tabular form we have the following:
Charact rs con.
trnsted.

Specimen (male) 10 inches long,
Sheridan, Wyo.

...•.............•••••.....
:ii~i:::::::
::: ::: 5!41 inin head
head ...................... .....
Maxillary ..... .... Long and broad, upper edge conDor al fin ........ .
Anal fin ... ..... ..
Pectoral fins ......
Ventral.fins .......
Scales ............
Coloration ..•.....

I·

Specimen (male) 9½ inches long,
Galena, Idaho.

5¼ in head.
4! in head.

Shorter and narrower, tho two
sides nearly parallel.
vex.
Large, it~ height less than 2 in h ead .. Small, its height 2¼ in head.
Large, If in head .....•............. Smaller, 2¼ in head.
Long, Ii m head ... ............. .. ... Shorter, 2 in head.
Shorter, 2¼ in head.
Somewhat larger.
~~Not
materiaJly different, except
sides
above
lateral
line
Back and
that the spots are smaller and
~rofusely spotted, the spots small.
less
thickly placed on antedor- ·
ides below lateral line with few
sal region. Almost as numerspots. Heacl almost !lain with
ous
as
above. Top of heacl and
onlij 2 or 3 _sp~ts behin eye, Red
postorbital area with numerous
on hroat 1n hfe.
spots; 2 or 3 spots on snout. No
red on throat in life.

t~~ffi :. ~~~-~:::::::::::::::::::::

These differences are very marked, and would certainly be of sufficient
importance to justify the specific separation of the two if found to hold good
throughout the range of each. But various more or less intermediate characters are shown in specimens from other localities, and it is probably best,
for the present at least, to regard these forms as subspecies of typical my kiss;
in which case the form found throughout the upper Missouri Basin and in the
Snake River above Shoshone Falls will stand as Salrno mylciss lewisi (Girard),
and the common form of the Snake River basin below Shoshone Falls, as
Salmo mykiss gibbsii (Suckley). The eastern limit in Wyoming in the range
of the black-speckled trout is only approximately known. We know that
trout are abundant in Yellowstone Lake 1 and in the streams in and about
the park, from which they are not barred by waterfalls; they are also in
the Yellowstone River and its upper tributaries. It is undoubtedly in the
Clark Fork of the Yellowstone and Big Horn River, though no specimens
have been received from those streams. We know it is an abundant fish in
the Tongue River basin, and it is probably found in the headwaters of Powder River, though we have no definite record of the fact. It is not found in
any of, the streams in or about the Black Hills, as we have already stated in
this paper. At present the most eastern point from which specimens have
been obtained, of which we have definite record, is Sheridan, Wyo., from
south fork of Tongue River, and Big Goose Creek. :Further investigations
in Wyoming are very much to be desired, especially in the region drained
by the Clark Fork of the Yellowstone, the Big Horn, Powder River, the
North Platte, and the Sweetwater.
93. Salmo mykiss stomias (Cope). Platte River Trout. Kansas River near Fort
Riley,2 Kans. (as Trutta lewisi, Cope, 1865); Platte [Kansas] River near Fort
Riley, Kans. (as Salmo (Salm·) stomias type, Cope, 1871); Platte [Kansas]
River (in part as S. pleuritious type, Cope, 1872); Bear Creek, Morrison, Colo.
(Jordan, 1891).
1 In Luillow's Report of a Reconnaissance from Carroll, Mont. Ter., on the Upper Missouri, to the
Yellowstone National Park and return, made in the summer of 1875 (War Dept., 1876), we find the
following interesting note (p. 20) concerning the trout of this lake: "There seem to be two varieties
of trout here, the bulky ones of the Yellowstone, with bright yellow bellies and stripings of red, and
a smaller kind, more silvery in appearance and exhibiting much greater activity ancl game qualities.
These latter seemed to come generally from the [Tower] creek."
2
Locality probably erroneous. The specimens more likely came from some point near the h ead·
waters of the South Platte, where variety stomias is found.
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[Introduceu species.] Salv-elinus fontinalis (Mitchill). Eastern Broolc Trout . .This
species has been planted in a number of the streams of Nebraska, ·s outh
Dakota, and Wyoming. Specimens were obtained by us in Spearfish Creek
at Spearfish, Spring Creek at Bazile Mills, Long Pine Creek at Long Pine,
Beaver Creek near Newcastle, and Big Goose Creek near Sheridan. In
Spring Creek we found the brook trout abundant and do~ng well. At three
hauls with a short seine we caught at least 15 trout (which were returned
to,_the streams), mostly yearlings, though one was nearly a foot long. Mr.
George Brooks, of Bazile Mills, informs us that recently a trout weighing 2
pounds 9 ounces was caught in this little stream. The plant was made here
by the Nebraska fish commission some six or seven years ago, and has
proved very successful. The stream is so small, however, that the trout will
not, as a rule, attain a large size, and, unless :fishing is carefully regulated,
the stream will befome fished out.
Long Pine Creek is a very good trout stream and we saw a number of very
fine trout there. This creek has become noted throughout Nebraska and
affords more and better trout fishing then any other stream in the State.
The creek is a large one, the water is excellent, and there is an abundant food
supply, consequently the trout grow to a large size and are of superior flavor.
Spearfish Creek. is apparently the best trout stream in the Black Hills, surpassing in length and volume of water any of the other streams suitable for
trout in that region. Sufficient plants of trout h ave been made in the vicinity
of Spearfish to demonstrate the excellent character of the water. These
fish appear to be doing remarkably well, and the stream is able to support a
much larger supply than it now contains. Beaver Creek, near Newcastle, is
another excellent trout stream in which eastern brook trout and rainbow
trout have been planted. There are, of course, numerous other streams in
the Black Hills well suited to trout, but, so far as we were able to learn; no
plantings of importance have been made in them.
94. Thymallus ontariensis montanus (Milner). Montana Grayling. Yellow Creek
and Gallatin Riv-er and headwaters of Yellowstone· River (as T·hymallus
tricolo1·, Cope, t872); tributary of Missouri River at Camp Baker, Mont.
(as T. montanus type, Milner, 1874); Madison River, Gallatin River, and
Horsethief Cre~k, Mont. (as T. signifer ontariensis, Jordan, 1891a); Red
Rock River, Red Rock, Mont.; Beaverhead River, Dillon, Mont.; junction
of Firehole and Gibbon rivers (Evermann, 1892); Missouri River, Craig,
Mont. (Eigenmann, 1894).
95. Lucius lucius (Linnmus). Pilce; Northern Pickm·el. St. Mary River (as Esox
lucius, Jordan, 1878); Boyer River at Arion, Iowa (Meek, 1892); Floyd River
at Lemars and Sioux City; East Okoboji, West Okoboji, and Spirit lakes
(Meek, 1894); Dakota River at Jamestown (Woolman, 1896). This species
was found in Elkhorn River near Norfolk, and in Rock Creek near Mitchell,
where a single specimen a foot in length was secured. We were surprised
not to find pickerel in any of the other waters examined, as the sluggish
grassy streams and the small lakes would seem to be well suited to it.
Further collecting will probably show it to be more common in eastern
Nebraska and South Dakota than now appears.
96. Fundulus ciiaphanus (Le Sueur). Kansas River (Graham, 1885).
97. Fundulus zebrinus Jordan & Gilbert. Kansas River and branches (Gra.ham,
1885); Ellis, Kans. (Cragin, 1885a); Ellis, Ellis County, Kans. (Gilbert,
1885); north fork of Solomon River, Lenora, Kans.; Saline River, Wakeeney,
Kans.; Smoky Hill River, Wallace, Kans. (Hay, 1887); Republican River,
Wano, Kans.; Logan, Kans. (Gilbert, 1889); Big Sioux River at Sioux City;
Silver Lake, Iowa (Meek, 1892); East Okoboji Lake (Meek, 1894).
98. Fundulus catenatus (Storer). Jones Creek, Dixon, Mo.; Gasconade River,
Arlington, Mo,; Little Piney River at Newburg and Arlington, Mo. (Meek,
1891).
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99. Fundulus lineatus (Garman). Northeastern Wyoming (as Zygoneotes lineatus
type, Garman, 1881).
100. Fundulus macdonaldi (Meek J. Jones Creek, Dixon, Mo.; Osage River, Marshfield, Mo. (as Zygoneotes maodonaldi types, Meek, 1891).
101. Fundulus floripinnis (Cope). South Platte River near Denver (Haploohilus
jlo1·ipinnis type, Cope, 1874); Denver; Colo. (as Haplochilus flo1·ipinnis, Cope
& Yarrow, 1876); South Platt,e River at Denver (as Zygonectes floripinni~,
Jordan, 1 91).
102. Fundulus sciadicus Cope. "Nebraska or Platte River" (type, Cope, 1865);
Floyil River at Lemars; Platte and Elkhorn rivers at Fremont (Meek, 1894).
Numerous specimens of this species were obtained. It was found at the
following places: Ponds at Niobrara, Creighton, and Long Pine; Creighton
Creek, Niobrara; Long Pine Creek, Long Pine; Dismal and Middle Loup
rivers, Dunning; Loup River, Ravenna; Prairie cr·e ek, Scotland, and Rock
Creek, Mitchell. Specimens have recently been sent to the Commission from
Dover, McCook County, S. Dak., by Mr. Fred. S. Butler. The center of
abundance for this region seems to be in northeastern Nebraska and southeastern South Dakota, the largest number of specimens having been
obtained about Scotland, Niobrara, and Long Pine. It was also common at
Dunning, and probably occurs in all suitable waters_ of Nebraska and South
Dakota. It seems to prefer the small grassy ponds and lakes, but it also
finds a congenial home in the sluggish grassy creeks so common in this region.
In the small, isolated pools along the creeks among the Chara, Potamogeton,
and Myriophyllum, in which they abound, these little "top minnows" could
usually be found in large numbers swimming about at the surface. Usually
the vegetation was so abundant that it was difficult to secure any of these
fish with the seine. -A dip net or a very short sei:ne generally gave the best
results. The largest specimens secured are 2¾ inches long, and may be
described as follows: Head 3t; depth 4; eye 4; snout 3½; interorbital width
1½ times eye. D. 10; A. 12; scales 35-10. Body short and stout; head fl.at,
snout pointed, the lower jaw slightly projecting; caudal peduncle compressed and deep, its least depth nearly equal to snout and eye. Teeth in
each jaw in about 3 series, those of the outer enlarged and somewhat curved
inward. Fins all small; the pectorals about as long as depth of caudal
peduncle; ventrals much shorter; origin of dorsal behind that of anal and
nearer tip of caudal than to occiput. Color in life, rosy olivaceous, profusely covered with fine brownish punctulations; middle line of back
darker; in spirits, uniform olivaceous or brownish, paler below; dark line
on back evident.
103. Eucalia inconstans (Kirtland). Brook Sticlclebaclc. Poplar River, Poplar,
Mont. (Eigenmann, 1894). The brook stickleback was found only in Crow
Creek, near Chamberlain, and in the ponds and creek at Long Pine. Mr.
Fred S. Butler, of Dover, S. Dak., has kindly sent us specimens from that
place. Over 50 specimens were secured, all but 4 of them from Long Pine.
In the small grassy ponds at the head of Long Pine Creek it is very abundant. The largest specimens are 2 inches in total length. Head 3½; depth
3l; eye 3¾; snout 3½. D. IV or v-1, 10 or 11; A. 1, 9 or 10. In 31 examples
counted the dorsal was 1v-1, 10 in 12; 1v-1, 9 in 2; 1v-1, 11 in 1; v-1, 10 in 10;
v-1, 9 in 4, and v-1, 11 in 2. In the same examples the anal was r, 9 in 16
and 1, 10 in the remaining 15. Body smooth throughout. Ventrals very
short, wide apart, innominate bone covered by the skin about lt times
length of ventrals. Color, dark brown above, pale below.
104. Percopsis guttatus Agassiz. Trout Perch. Kansas ( as P. hammondii type, Gill,
1864); Kansas River near Fort Riley (as P. hammondi, Cope, 1865); Big
Sioux River at Sioux City; Boyer River at .Arion, Iowa (.~feek, 1892);
Floyd Riv~r at L~m~rs, and East Okoboji Lake (Meek, 1894).
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105. Labidesthes sicculus (Cope). Blackwater Creek, Brownsville, Saline County,
Mo.; Flat Creek, Sedalia, Mo. (Jordan & Meek, 1885); Big Piney River,
Cabool, Mo.; Osage Fork, Marshfield, Mo.; Marais River, Dixon, Mo.;
Niangua River, Marshfield, Mo. (Meek, 1891).
106. Pomo~s anuularis Rafinesque. Crappie. Missouri River, St. Joseph, Mo.;
Blackwater Creek, Brownsville, Saline County, Mo. ; Flat Creek, Sedalia,
Mo. (Jordan & Meek, 1885); Kansas River at Lawrence (Graham, 1885);
Soldier Creek, Kans. (Cragin, 1885a); Bear Creek, Boone County, Mo. (Call,
1887). Both species of Pomoxis are being extensively introduced into the
waters of Kansas, Nebraska, and South Dakota, and it is not easy to deter-mine definitely the natural western limit of either. It will be very close to
the truth, however, if we put it in the eastern part of Nebraska and the
Dakotas on the border of the alkali region.
107. Pomo.xis sparoides (Lacepede). Calico Bass. Osage River, Kans. (Cragin,
1885a); East Okoboji Lake (Meek, 1894).
108. Ambloplites rupestris (Rafinesque). Red-eye; Goggle-eye. Kansas River at
Lawrence (Cragin, 1885a); Big Sioux River at Sioux City and Sioux Falls
(Meek, 1892); Floyd River at Sioux City (Meek, 1894). The western limit
of this species is apparently about the same as that of the two species of
Pomoxis. All three species could doubtless be introduced successfully into
many of the small lakes in Nebraska and the Dakotas.
109. Chamobryttus gulosus (Cuvier & Valenciennes). Warmouth. Kansas River
(Graham, 1885). This species ought to be found in the lakes of Iowa and
those of the Dakotas, but no specimens have been reported from any point
in j;he Miss<mri Basin, except those recorded from Kansas River by Professor Graham.
110. Apomotis cyanellus (Rafinesque). Green Sunfish. Kansas River near Fort
Riley (as Bryttus longulus, Cope, 1865); Hundred and Two River at Bedford,
Iowa, and Maryville, Mo.; Tabo Creek at Lexington and Calhoun, Mo. ;
Blackwater Creek, Brownsville, Saline County, Mo.; Flat Creek, Sedali~,
Mo.; Grand River, Clinton, Mo.; Missouri River, St. Joseph, Mo. (Jordan &
Meek, 1885); '' common" in Kansas (Graham, 1885); Shunganungaand Ward
creeks, Kans. (Cragin, 1885a); Ward and Shunganunga creeks, Shawnee
County, Kans. (Gilbert, 1885); Blacksmith Creek, Shawnee County, Kans.
(Gilbert, 1886); Solomon River, Beloit, Kans.; north fork of Solomon River,
Lenora, Kans.; Saline River, Wakeeney, Kans.; Smoky Hill River, Wallace,
Kans. (Hay, 1887); Osage River, La Cygne, Kans. (Gilbert, 1889); Marais
River, Dixon, Mo.; Niangua River, Marshfield, Mo.; Jones Creek, Dixon,
Mo,; Gasconade River, Arlington, Mo.; Big Piney River, Cabool, Mo.; Little
Piney River at Newburg and Arlington, Mo. (Meek, 1891); Big Sioux River
at Sioux City and Sioux Falls; Soldier River at Charter Oak, and Boyer
River at Arion, Iowa (Meek, 1892); Platte River at South Bend and Fremont
(Meek, 1894).
This common sunfish was obtained in the following places: Rock, Enemy,
and Firesteel creeks and Dakota River, Mitchell; Em·a nuel ancl Choteau
creeks, Springfield; Prairie Creek, Scotland; Creighton Creek, Niobrara;
ponds at Verdigris, Creighton, Norfolk Junction, Long Pine, and Dunning;
Minnecbaduza Creek, Valentine; Lake George, Carp Lake, and Ingalls Lake
near Long Pine; Elkhorn River at Norfolk Junction and Ewing; South Loup
River at Ravenna; and Bone Creek near Long Pine.
The collections contain 146 specimens from these localities. The species is
most abundant in southeastern South Dakota, as is shown by the numerous
specimens from the vicinity of Mitchell. It is also quite abundant in suitable places in eastern Nebraska, but is not common westward. About
Long Pine, in Brown County, we found it to be rather common, and 9
specimens were obtained still farther west from Minnechaduza Creek near
F. R. 94--27
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Valentine, in Cherry County, and 9 specimens are in the collection from the
ponds along Dismal River near Dunning, in Blaine County. Very suitable
ponds near Chamberlain did not contain this or any other species of sunfish,
though some 60 miles east of the place where we found it in Minnechaduza Creek. It seems probable that the western limit in Nebraska, of this
sunfish, is not far from the one hundredth meridian, and that in the Dakotas
it is some miles farther east. This western limit seems coincident with the
disappearance of the small lakes and ponds of pure water and the appearance of the shallow, uncertain, alkaline streams so characteristic of western
Nebraska and South Dakota. There is a number of suitable ponds and lakes
farther west, particularly about the Black Hills, where sunfish would
probably do well, but that they are not there is apparently due to the fact
that the alkaline streams to the eastward have served as a barrier. This
sunfish attains a considerable size in this region, especially in the lakes, and
is of no little importance as a pan fish. Our specimens from Mitchell, Verdigris, and the Brown County lakes are particularly large and fine. In life
the colors are very brilliant; dark greenish above and on sides, with bright
blue lines on cheek; belly and posterior portion of body orange; soft part of
opercular flap lemon; ventrals orange with white border; anal black at base,
rays orange toward tips, outer edge orange and white; caudal lobes with
some deep orange.
111. Lepomis megalotis (Rafinesque), Long-em·ed Sunfish. Osage Fork, Marshfield, Mo. (Meek, 1891); Silver Lake, Iowa (Meek, 1892).
112. Lepomis humilis (Girard). Red-spotted Sunfish. Hundred and Two River
at Bedford, Iowa, and Maryville, Mo.; Blackwater Creek, Brownsville,
Saline County, Mo.; Flat Creek, Sedalia, Mo. ; Grand River, Clinton, Mo.;
Tabo Creek, Calhoun? Mo. (Jordan & Meek, 1885); "locally abundant" in
Kansas (Graham, 1885); Ellis, Kans.; Ward and Shunganunga creeks, Shawnee County, Kans. (Gilbert, 1885, and Cragin, 1885a); Blacksmith Creek,
Shawnee County, Kans. (Gilbert, 1886); Bear Creek, Boone County, Mo. (Call,
1887); Solomon River, Beloit, Kans.; north fork of Solomon River, Kirwin,
Kans.; Saline River, Wakeeney, Kans.; Smoky Hill River, Wallace, Kans.
(Hay, 1887); Sappa Creek, Oberlin, Kans.; La Cygne, Kans.; Solomon River,
Wano, Kans. (Gilbert, 1889); Marais River, Dixon, Mo. (Meek, 1891); Big
Sioux River at Sioux City and Sioux Falls, and Boyer River at Arion, Iowa
(Meek, 1892); Platte River at South Bend and Fremont; Elkhorn River
at Fremont; Blue River at Crete; Salt Creek at Lincoln; Ployd River at
Lemars and Sioux City (Meek, 1894); and Dover, S. Dak. (Butler, 1896).
This sunfish was obtained at the following places: Rock and Firesteel
creeks and Dakota River, Mitchell; Prairie Creek, Scotland; pond at Norfolk
Junction, and Blue River at Stewart. A total of 88 specimens are in the
collection, all but 30 being from the streams about Mitchell. While this
species is abundant about Mitchell it does not appear to be so elsewhere.
The most westerly point at which we found it in Nebraska is Norfolk Junction.
Evidently its range does not extend so far to the westward as does that of
A. cyanellus. The life colors are very bright; belly, spots on sides and three
or four rows on cheek rich orange; ventrals, anal, and tip of dorsal, orange;
iris red. This sunfish does not reach so large a size as A. cyanellus, but it is,
nevertheless, of considerable value as a pan :fish.
l.l.3. Lepomis macrochirus Ra:finesque. Osage Fork, Marshfield, Mo.; Lock Pork,
Mansfield, Mo. (Meek, 1891).
ll.4. Lepomis pallidus (Mitchill). · Blue-gill Sunfish. Missouri River, St. Joseph,
Mo. (J~rda1:1 & Meek, 1885); Little Piney River at Newburg and Arlington,
Mo.; Big Pmey River, Cabool, Mo.; Gasconade River, Arlington, Mo.; Osage
Fork, Marshfield, Mo, (Meek, 1891); Spirit Lake (Meek, 1894).
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l.l.5. Eupomotis gibbosus (Linnreus). Common Sunfish; Pond Sunfish. Osage River
at Ottawa, Kans. (Cragin, 1885a); Spirit Lake (Meek, 1894).
l.l.6. Micropterus dolomieu Lacepede. Srnall-mouthed Black Bass. Marais des
Cygnes (Graham, 1885); Ozark region of Missouri (Call, 1887); Gasconade
River, Arlington, Mo.; Little Piney River at Newburg and Arlington, Mo.;
Osage Fork, Marshfield, Mo,; Marais River, Dixon, Mo. (Meek, 1891); Spirit
Lake (Meek, 1894).
l.l. 7. Micropterus salmoides (Lacepede), Large-mouthed Black Bass. Missouri
River, St. Joseph, Mo.; Blackwater, Brown~ville, Saline County, Mo.; Flat
Creek, Sedalia, Mo.; Grand River, Clinton, Mo.; Tabo Creek, Calhoun, Mo.
(Jordan & Meek, 1885); Kansas River at Lawrence (Graham, 1885); Soldier
Creek, Kans. (Cragin, 1885a); Big Piney River, Cabool, Mo.; Little Piney
River at Newburg and Arlington, Mo.; Osage Fork, Marshfield, Mo.; Lock
Fork, Mansfield, Mo. (Meek, 1891); Floyd River at Lemars and Sioux City;
Platte and Elkhorn rivers at Fremont; Spirit Lake (Meek, 1894).
This was not found at any point in South Dakota, and in Nebraska it was
found only at Norfolk Junction, Ewing, and Ravenna. Only young individuals were seen. Whether the black bass is native in any of these streams
is not absolutely certain. It has been planted extensively by the Nebraska
fish commission and it is not unlikely that it has been introduced into
these streams. At any rate the eastern parts of Nebraska and the Dakotas
quite certainly mark the western limit of the natural habitat of the largemouthed black bass. 'l'he numerous small lakes of these States seem to be
well suited to it and it will no doubt prove profitable to keep them well
stocked not only with the large~mouthed black bass, but with the rock bass,
warmouth, ring perch, and the various species of sunfish. East of the
Black Hills some of the tributaries of the Cheyenne are also well suited to
the needs of these species and they could be very properly stocked.
l.18. Stizostedion vitreum (Mitchill). Wall-eyed Pike. Kansas River (Graham,
1885); Soldier Creek, Kans. (Cragin, 1885a); Big Sioux River (Meek, 1892);
West Okoboji and Spirit lakes (Meek, 1894). Found by us only in Crow
Creek near Chamberlain, in Rock Creek at Mitchell, Choteau Creek near
Springfield, South Loup River at Ravenna, Long Pine Creek at Long Pine,
and Clear Creek at Clermont. In all these places it is probably abundant,
though we secured only a few small specimens. Large ones were seen in
Choteau and Long Pine creeks, and we were informed that the wall-eyed
pike is found in most of the larger creeks and rivers of eastern Nebraska
and the Dakotas, and that it is the principal game fish. The larger lakes
and the larger, more open streams of this region are fairly well adapted to
the requirements of this fish; the waters are not unsuitable and an ample
supply of desirable food is found in the various smaller fishes which, though
not very great as to number of species, are abundant as regards individuals.
'.rhe same is true of the next species, the sauger. We are of the opinion that
these waters are capable ' of supporting a much larger supply of these spe-·
cies than now exists in them; judicious plantings of fry in the more suitable
streams would, in a few years, result in a large increase in the abundance of
this valuable food-fish and the angler would find the region an attractive
one. Each of the 10 specimens examined possessed but 3 pyloric creca.
l.l.9. Stizostedion canadense boreum (Girard). Sand Pikej Gray Pikej Sauger.
Milk River (as S. boreus, Suckley, 1860); Kansas River near Fort Riley (as
Stizostediuni americanum, Cope, 1865); Missouri River at Fort Benton and
elsewhere (as .Lucioperca bo1·ea, Cope, 1879); Missouri River, St. Joseph, Mo.
(Jordan & Meek, 1885); Kansas River and Mill Creek, Kans. (Graham, 1885);
Big Sioux River (Meek, 1892); Poplar River, Poplar, Mont. (Eigenmann, 1894);
Spirit Lake, Floyd River at Lemars and Sioux City, and Platte River at
~,remont (Meek, 1894).
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Found by us at the following places: Choteau Creek near Springfield;
White River near Chamberlain; and North Platte River at Grand Island,
Glenrock, and Casper. Only 7 specimens were secured, all of them being
small. The sauger is probably equal1y abundant with th11 wall-eyed pike in
this region, but its habitat seems to extend farther west. Though not attaining as l arge size as the wall-eyed pike, the sa,uger reaches a length of a foot
or more and possesses game qualities which render it a fish of no little
importance in the Missouri Basin. The number of pyloric creca in six of the
seven specimens examined was 4, in the other there were 5. It is not
al ways easy to distinguish the youp.g of these species by external characters,
but the number and relative lengths of the pyloric creca seem to constitute
r eliable differences.
120. Perea flavescens (Mitchill). Yellow Perch; Ring Perch. Big Sioux River at
Sioux City and Sioux Fallsi and Silver Lake, Iowa (Meek, 1892); East Okoboji and Spirit lakes (Me.ek, 1894); Dakota River at Jamestown (Woolman,
1896). This perch was found only in the streams about Mitchell, nine specimens being obtained from Enemy, Rock, and Firesteel creeks and Dakota
River. '!'his is the most western point from which it has b.een reported,
and is probably near the western boundary of it~ habitat.
l.~l. Percina caprodes (Rafinesque). Log Perch; Hog-nosed Darter. Eastern Kansas (Graham, 1885); Snokomo Creek, Wabaunsee County, Kans. (Gilbert,
1886); Os&,ge Fo.r,k, Marshfield, Mo.; Lock Fork, Mansfield, Mo. (Meek, 1891).
l._22. Hadropterus phoxocephalus (Nelson). Grand River, Clinton, Mo.; Tabo
Creek, Calhoun, Mo. (as Hadropterns phoxocephalus, Jordan & Meek, 1885);
Marais des Cygnes (Graham, 1885); Osage River, La Cygne, Kans. (Gilbert, 1889).
l.23. Hadropterus aspro (Cope & Jordan). Snokomo Creek, Wabaunsee County,
Kans. (Gilbert, 1886); Gasconade and Little Piney rivers, Arlington, Mo.
(Meek, 1891); Big Sioux River (Meek, 1892); :Floyd River at Sioux City
(Meek, 1894); Dakota River at Jamestown (Woolman, 1896).
The black-sided darter is rare in these States. We found it only in Norfolk
Creek at N~rfolk Junction and Elkhorn River at Ewing, at which places 20
specimens were obtained 1 All are young fish except 4 from Norfolk Creek.
Head 3¼; depth 5; eye 4½; snout 4½. Dorsal XII to xiv-14; anal n, 7.
Scales 8 or 9-59 to 61-10. Body rather long and slender; head long, snout
long and pointed, not much decurved, the upper lip on level with orbit;
premaxillaries not protractile; maxillary reaching vertical of pupil; lower
jaw slightly included; interorbital width narrow, 1½ in eye; gill membranes
scarcely united; fins large; longest dorsal spines about 2½ in head; soft
dorsal higher, its rays less than 2 in head; dorsal fins close together; origin of
spinous dorsal midway between tip of snout and origin of soft dorsal; anal
large, as high as soft dorsal; pectorallong, 1¼ in head, nearly reaching tip of
ventrals. Breast and nape naked; cheeks with a few small scales; opercles
with larger and more numerous scales; ventral line of scales somewhat
enlarged; lateral line complete. Colors in alcohol not essentially different
from more eastern specimens; back with about 9 large irregular black or
brownish-black blotches, surrounded by paler vermiculations; side with
about 6 or 7 large dark or black blotches which are more or less confluent;
under parts pale, without dark markings; upper parts of opercle and cheek
dark; a dark line downward and another forward from the eye; base of
spinous dorsal pale, then a broad dark band more or less made up of oblong
spots on the membranes becoming gradually paler toward top of fin; soft
dorsal and anal barred with brownish; other fins all plain; young with a
small black spot at base of caudal. Length of longest specimen, 3 inches.
1.24. Hy~ohom~s cy~atotamia (Gilbert & Meek). Osage Fork, Marshfield, Mo.;
Little Pmey River, Arlington, Mo.; Marais River, Dixon, Mo. (Meek, 1891).
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Niangua River, Marshfield, Mo.
(Meek, 1891).
l..26. Cottogaster uranidea (Jordan & Gilbert). Little Piney River and Gasconade
River, Arlington, Mo. (Meek, 1891).
127. Diplesion blennioides (Rafinesque). Wild Cat Creek, Manhattan, Kans.
(Graham, 1885); Lock Fork, Mansfield, Mo.; Osage Fork, Marshfield, Mo.;
Little Piney River at Newburg and Arlington, Mo.; Gasconade River,
Arlington, Mo.; Marais River, Dixo~, Mo.; Sac River, Springfield, Mo.
(Meek, 1891).
l..28. Boleosoma nigrum Rafinesque. Johnny Darter. Platte River near Fort Kearney, Nebr. (as Pmcilichthys nieswus type, Cope, 1864 and 1865; this second
reference is by error made to Fort Riley, Kans.); Tabo Creek, Lafayette
County, Mo. (as Pmcilichthys beani type, Jordan, 1884); Hundred and Two
River at Bedford, Iowa, and Maryville, Mo.; Blackwater Creek, Brownsville, Saline County, Mo.; Flat Creek, Sedalia, Mo.; Grand River, Clinton,
Mo.; Tabo Creek, Calhoun, Mo. ( as Bole68'oma olmstedi maculatum, Jordan
& Meek, 1885); Kansas River (as B. olmstedi maculatum, Graham, 1885);
Shunganunga Creek and Blacksmith Creek, Shawnee County, Kans. (as B.
olmstedi 1naculatum, Gilbert, 1886); Big Creek, Texas County, Mo., and Bear
Creek, Boone County, Mo. (as B. olmstedi o.e-arcanum, Call, 1887); Solomon
River, Beloit, Kans.; north fork of Solomon River, Lenora, Kans.; Saline
River, Wakeeney, Kans. (as B. olmst6di, Hay, 1887); Sappa Creek, Oberlin,
Kans. ( as Etheostoma olinstedi maculatum, Gilbert, 1889); Ml:l.rais River, Dixon,
Mo.; Niangua River, Marshfield, Mo.; Lock Fork, Mansfield, Mo. (Meek,
1891); South Platte River, Denver (Jordan, 1891); Big Sioux River at
Sioux City and Sioux Falls; Silver·Lake, Iowa, and Boyer River at Arion,
Iowa (Meek, 1892); Platte and Elkhorn rivers at Fremont; State fish commission ponds at South Bend, Nebr.; Spirit and East Okoboji lakes; Floyd
River at Lemars and Sioux City; Elkhorn River at Fremont (Meek, 1894);
Dakota River at Jamestown (Woolman, 1896).
Much less common than E. ioww. We found it only at the following places:
Enemy aind Rock creeks, Mitchell; Norfolk _Creek, Norfolk Junction, and
Elkhorn River, Ewing. The total number of specimens obtained is 66, the
majority being from Norfolk Junction and Ewing. They do not differ appreciably from more eastern examples, as the following description of specimens
from Rock Creek shows: Head 3f; depth 6½; eye 4; snout 4. D. VIII or
IX-11 to 13; A. r, 7 or 8. Scales 6-46 to 50-6 or 7. Body slender, fusiform;
head short; snout blunt and decurved, the upper lip below level of lower
edge of orbit; maxillaries protractile; gill membtanes scarcely connected.
Eyes high up, the interorbital width narrow, 1-½ in eye. Cheeks and breast
naked; operclea with a few scales; nape moRtly scaled; lateral line nearly
straight and usually complete, an occasional scale, especially in posterior
portion, without pore; ventral line with ordinary scales. Opercular spine
well developed; no black humeral .scale. Colors as in typical nigrum.
l.29. Etheostoma zonale (Cope). Big Sioux River at Sioux City (Meek, 1892),
l.30. Etheostoma iowre Jordan & Meek. This is by far the most ·a bundant and
widely distributed dairter in this region. It was found by us in the following
localities: Crow Creek, Chamberlain; Enemy and Rock creeks, Mitchell;
Emanuel and Choteau creeks, Springfield; Prairie Creek, Scotland; Creighton
Creek, Niobrara; pond at Creighton; Minnecbaduza Creek, Valentine; pond
at Verdigris; Elkhorn River, Norfolk Junction; ponds at Long Pine, and in
the State fish commission ponds at South Bend. At most of these places we
found it to be ab~ndant, the collections containing not fewer than 350
excellent specimens. It is also an abundant species in the Dakota River at
Jamestown (Woolman, 1896). This species is preeminently an inhabitant of
small lakes, ponds, isolated-overflow pools along river courses, and of the slug-
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gish, grassy creeks of the prairie region. Wherever we found a small pond
or slowly :flowing stream with plenty of aquatic vegetation and a more or
less muddy bottom, there we found this little darter in large numbers. Similar ponds or streams in Texas yield Boleichthys fusiforrnis, while in such
places in the lower Wabash Basin we find Etheostorna chl01·osorna.
Tho following description is based primarily upon the specimens from
Creighton: Head 3,t ; depth 5¼; eye 5; snout 4¾. D. vm to x-9 to 11; A.
n, 7; scales 6-53-7, the lateral line arched anteriorly, incomplete, developed
on about 30 scales. Body rather long and slender, resembling E.fusiforrne,
anterior part of back elevated, the caudal peduncle long; head moderate,
snout rather short, blunt and decurved; mouth small, nearly horizontal, the
lower jaw included; maxillary reaching pupil; premaxillaries not protractile; gill membranes scarcely connected. Vertical fins high in male, lower
in female; pectoral about as long as head; dorsals usually well separated;
anal smaller than soft dorsal, the first spine the stronger. Scales strongly
ctenoid; opercle usually pretty well scaled and some scales on cheek; there
is, however, much variation in these characters; ventral line with ordinary
scales; nape scaled, breast naked. Colors in life: male with 10 or 11 brickred vertical bars, the first under the pectoral; these bars are somewhat
irregular in position and extent, but they do not meet under the belly nor
do they usually reach above the lateral line; interspaces between the red
bars two or three times as wide and pale greenish; head and back rusty or
grayish; a dark line downward from the eye and another forward to tip
of snout; opercle and region in front of pectoral silvery; basal half or
two-fifths of spinous dorsal dark green, above this a broad, bright-red band,
then a narrow, pale-blue line, narrowly bordered above by paler; soft dorsal
mottled with light rusty; caudal with about five ashy crossbars; pectorals
and· anal nearly plain; ventrah1 plain; female without any bright colors, the
general color rusty greenish, the dorsals and caudal mottled or barred with
olivaceous.
In alcohol these specimens show the following colors: Body light co:ffeecolor, small brown spots arranged in somewhat obscure longitudinal series,
plainest on back and caudal peduncle; side with about 10 or 11 irregular,
'dark cross blotches; back with 6 or 7 dark cross blotches; under -parts pale;
head dusted with dark; a dark line downward from the eye, another forward on upper jaw, meeting its fellow on snout. In the male, the spinous
dorsal has at the base a broad brown band two-fifths height of fin, this
followed by a pale strip of equal width, then a narrow dark strip, and the
fin finally pale along the margin; in the female these stripes are broken up
into dots; soft dorsal, caudal, anal, and pectorals barred or vermiculated
with light brown; ventrals pale. The variations in the squamation and in
the fin formulas are very great, and must be carefully considered in determining the refationships of this and kindred species.
First, as to the squamation. Twenty-one examples were carefully examined, and the number of scales in the lateral line varied from 50 to ~8, there
being 50 scales in 1, 51 in 2, 52 in 2, 53 in 5, 54 in 3, 55 in 3, and 58 in 5. The
number of developed pores in the lateral line ranges from 17 to 31. The
number of scales in a transverse series varies from 10 to 15, counting from
front of soft Elorsal to middle line of belly. Usually the cheeks and opercles
are fairly well scaled; in some cases they are densely scaled, while in others
there are but few scales on the opercle, and still fewer or even none on the
cheek. These specimens, with imperfect squamation of cheeks and opercles,
are the form described under the name Etheostorna quappelle, by Eigenmann
& Eigenmann.
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The formula for the dorsal fins was found to be VIII-9 in 5; VIII-10 in 1,
IX-9 in 1, Ix-10 in 3, IX-11 in 2, IX-12 in 1, x-10 in 4, x-11 in 2, and xr-11 in
1. In 25 specimens which we collected at South Bend and which we examined
for Professor Meek, the formula was ix-10 in 9, x-11 in 5, x-10 in 4, rx-11 in
4, IX-9 in 2, and XI-10 in 1. In the single specimen upon which E. quappelle
was based it is IX-9. The anal fin is usually 11, 7, though occasionally it is
11, 6, or n, 8. The specimens from Crow Creek near Chamberlain, 39 in number, differ somewhat from Creighton specimens in having the scales smaller,
usually 55 to 58 in lateral line, fewer pores developed, and the cheeks and
opercles more nearly naked. The largest specimens in our collections are
from Creighton, Mitchell, and Niobrara and are 2¾ inches long.
131. Etheostoma. cceruleum spectabile (Agassiz). Ellis, Ellis County, Kans. (as
Pmcilichthys cm1·uleus, Gilbert, 1884); Kansas River (as E. variatum, Graham,
1885); Ellis, Kans. ( as E. va1·iatum, Gilbert, 1885 and Cragin, 1885a); Blackwater Creek, Brownsville, Saline County, Mo.; Flat Creek, Sedalia, Mo.;
Grand River, Clinton, Mo. ; Tabo Creek, Calhoun, Mo. ( as Etheostoma variatum
spectab-ile, Jordan & Meek, 1885); Bigler, Texas County, Mo. (Call, 1887);
Little Piney River at Newburg and Arlington, Mo.; Big Piney River, Cabool,
Mo.; Gasconade River, Arlington, Mo.; Lock Fork, Mansfield, Mo.; Osage
Fork, Marshfield, Mo.; Jones Creek and Marais River, Dixon, Mo.; Niangua
River, Marshfield, Mo.; Sac ·River, Springfield, Mo. (Meek, 1891). Whether
all these references belong properly to the variety spectabile is doubtful;
some of them may have been based upon typical cwruleum specimens. In the
Ozark region of Missouri it is probable that only spectabile occurs.
132. Etheostoma lepidum (Baird & Girard). Shunganunga Creek, Topeka; spring
near Maple Hill, Wabaunsee County, Kans.; Ellis, Kans. (Gilbert, 1886);
north fork of Solomon River, Lenora, Kans.; Saline River, Wakeeney, Kans.;
Smoky Hill River, Wallace, Kans. (Hay, ·1887).
133. Etheostoma punctulatum (Agassiz). Jones Creek, Dixon, Mo.; Big Piney
River, Cabool, Mo.; Osage Fork, Marshfield, Mo.; Lock Fork and Niangua
River, Mansfield, Mo. (Meek, 1891).
134. Etheostoma flabellare Rafinesque. Fan-tailed Darter. Jones Creek and Marais
River, Dixon, Mo.; Little Piney River, Mo.; Osage Pork, Marshfield, Mo.;
Niangua River, Marshfield, Mo. (Meek, 1891).
135. Boleichthys fusiformis (Girard). Marais des Cygnes (as Etheostomajusiforme,
Graham, 1885).
136. Boleichthys exilis Girard. Little Muddy River (as Boleichthys exilis type,
Girard, 1859); Cannon Ball River (as B. warreni type, Girard, 1859).
137. Microperca punctulata Putnam. Jones Creek, Dixon, Mo. (Meek, 1891).
138. Roccus chrysops (Rafinesque). White Perch. Kansas River and Mill Creek,
Kans. (Graham, 1885); Big Sioux River and Silver Lake, Iowa (Meek, 1892).
139. Morone interrupta Gill. Yellow Bass. The only record of the occurrence of
this fish in the Missouri Basin is that given by Cragin (1885a), who reports
it from the Kansas River (presumably at Lawrence) on the authority of
Prof. Frank H. Snow, of the Kansas State University.
140. Aplodinotus grunniens Rafinesque. Fresh-wate1· Drum. Milk River (as A.mblodo·n grunniens, Suckley, 1860); Missouri River, St. Joseph, Mo.; Grand
River, Clinton, Mo.; Tabo Creek, Calhoun, Mo. (Jordan & Meek, 1885);
Kansas River (Graham, 1885, and Cragin, 1885a); Big Sioux River at Sioux
City (Meek, 1892); Elkhorn River at Fremont (Meek, 1894).
141.. Cottus bairdi Girard. Blob; Molly-crawl-abottom. ".All streams of the Ozark
region" (as Uraniclea richardsoni, Call, 1887); Big Piney River, Cabool, Mo.;
Little Piney River at Newburg and Arlington, Mo.; Osage Fork, Marshfield,
Mo.; Lock Pork, Mansfield, Mo.; Jones Creek and Marais River, Dixon,
Mo.; Niangua River, Marshfield, Mo.; Sac River, Springfield, Mo. (Meek,
1891).
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l.42. Cottus bairdi punctulatus (Gill). Rocky Mountain Blob. Between Bridger
Pass and Fort Bridger (as Potamocottus punctulatus type, Gill, 1862); Gallatin
Fork of the Missouri River (as Uranidea punctulata, Cope, 1872); Gibbon and
Madison rivers and Canyon Creek, YellowstoneNationalPark(Jordan, 1891a);
Beaverhead River, Dillon, Mont.; Red Rock ·River, Red Rock, Mont.; Canyon
Creek, Yellowstone Park; junction of Firehole and Gibbon rivers (Evermann,
1892); l\Iissouri River, Craig, Mont. (Eigenmann, 1894).
l.43. Lota Iota maculosa (Le Sueur). Ling; Lawyer. Battle Creek, S. Dak. (as L.
maculosa, Cope, 1879); Missouri River at Wyandotte, Kans. (Cragin, 1885a);
Missouri River at Leavenworth (Gilbert, 1887); Red Rock River, Red Rock,
Mont. (Evermann, 1892); Cheyenne River at Cheyenne Falls, S. Dak.
(Evermann, 1893); Missouri River, Craig, Mont. (Eigenmann, 1894). One
specimen of the ling, 13 inches long, was taken in the south fork of the
Cheyenne at Cheyenne Falls, S. Dak. Like all the :fishes found in Cheyenne
River this is greatly bleached and is much paler than specimens from the
Great Lakes.
NOMINAL SPECIES DESCRIBED FROM MISSO URI BASIN
LOCALITIES.

The total number of nominal species and subspecies which have been
described from Missouri Basin localities is 74, representing 52 species as
now recognized, and all but 28 of these 52 species had been previously
described from localities not in the Missouri Basin.
Nominal species
Acipenser copei DumeriL......
Acipenser rauchi Dumeril.....
Acipenser anasimos Dumeril...
Lepidosteus otarius Cope . . • . . .

Date.

1870 Acipenser rubicund us ... .
1870 •••.• do .................. ..
1870 .... do ................ ... . .
1865 Lepisosteus osseus ...... .

Pimelodus olivaceus Girard.... 1858

Ictalurus punctatus .•••••

Pimelodus hammondii Abbott.. 1860 .•..• do ............... ... ..
Pimelodus notatus Abbott..... 1860 ..... do .................. ..
Ictalurus simpsonii Gill ........ 1862 ..... do ............. ..... ..
Amiurus obesus Gill ...........
Noturus occidentalis Gill......
Carpiodes bison Agassiz.......
Carpiodes damalis Girard . . . . . .
Carpiodes grayi Cope ..........

1862 Ameiurus melas ........ ..
1862 Noturus flavus . ......... .
1855 Carpiodes carpio ........ . .
1856 Carpiod'es velifer ........ .
1870 ..... do ................... .

Pantosteus jordani Evermann.. 1893

Pantosteus jordani ...•...

C~?::!~d.us (Acomus) griseus

Catostomus griseus .....••

1856

Type locality.

Identification.

Upper Missouri.
Osage River, Missouri.
Missouri River.
Kansas River near Fort Riley,
Kans.
Fort Pierre, Milk and Yellowstone
rivers, and Nebraska.
Fort Riley, Kans.
Do.
Big Sandy River of'Kansas (Platte
River).
Nebraska.
Platte River.
Osage River, Missouri.
Milk River.
Pro babir from one of thew es tern
States.'
Red Rock and Beaverhead rivers,
Montana.
Milk River.
I I

Catostomus (Acomus) lacia- 1856 ..... do ............. ... ... .
Do.
rius Girard.
.
CatostomusretropinnisJordan. 1878 ..... do ................... . Milk River, Montana.
Catostomus sucklii Girard .. .. . 1856 Catostomuscommersonii.. Upper Missouri River and tributaries.
Catostomuschloropteron A.bbott 1860 . .... do ................... . Kansas.
Ptychostomus haydeniGirard .. 1856 Minytr~ma melanops .... . Missouri River at Fort Pierre and
Yellowstone River.
Ptycbostomus bucco Cope. . . . . . 1871 Moxostoma bucco ........ . St.Joseph, Mo.
·
Campostoma hippops Cope . . . . 1864 Campo!!toma anorualum .. . Platte River at Fort Kearney.
Cbrosomus dakotensis Ever- 1896 Chrosomus dakotensis .•.. Crow Creek, Chamberlain, S. Dak.
mann &Cox.
Hybognatbus evansi Girard.... 1856 Hybognatbus nuchale Missouri River at Fort Pierre.
evansi .
Hybognatbus ar,gyritus Girard 1856 Hyboirnatbus argyrite ..•. Milk River.
P1mephales fasc1atus Girard . . . 1856 Pimepliales promelas ..••. Yellowstone River.
Coliscus parietalis Cope.. ... ... 1871 ..... do ........... ........ . Missouri River at St. Joseph, Mo.
Semotilusmacro epbalusGirard 18'.16 Semotilus atromaculatus .. Fort Pierre.
emotilus spcciosus Girard ..... 1856 .... . do .................. .. Sweetwater River.
Semotilus harnmondii Abbott.. 1856 ... .. do .................. .. Kansas River near Fort Riley.
P~oxinus milnerianus Cope.... 1879 Leuciscus milnerianus ... . Probably Battle Creek, S. Dak.
Cliola smithii Evermann & 1896 Clio la smith ii. .......... .. Prairie Creek, Scotland, S. Dak.
Cox.

FISHES OF THE MISSOURI RIVER BASIN.
Nominal species.

Date.

N otropis germanus Hay...... . . 1887
Hybopsis missuriensis Cope. __ . 1874
Alburnus lineolatus Agassiz ___ 1863

Clt~~~-

CYl)rinella billin<Tsiana Cope __ _
:Monianajugalis 'cope ."- · -----N otropis um brifer Hay ___ .. __ _
Alburnus notatus A"assiz ____ _
Plargyrus bowmani Girard __ •.
Alburnu s oligaspis Cope ___ ....
Alburnellus percobromus Cope.
Minnilus (Lythrurus) nigripin·
nis Gilbert.
Sarcidium scopifer Cope ... ____ .
Argyreus dulcil:' Girard .... __ - .
Rhinichthys maxillosus Cope - Rhinichthys ocella Garman _.. Gobio g elid us Girard ... ......•.
HybopsisIDeekiJ ordan & Ever·
mann.
Rybopsis montanus Meek ..••.
Jl."ocomis nebracensis Girard ..•.
Leucosomus clissimilis Girard ..
PGfr~lchthys coIDIDunis
Pogonichthys (Platygobio) gul·
onellus Cope.
Coregonus williamsoni cisIDon·
tan us Jordan.

Notropis heterodon ....•..
N otropis blennius _... _...
Not identifiable; may be
Notropis scylla.
Notropis scylia .•••••..•. _

Type locality.
Smoky Hill River, Wallace, Kans.
Missouri River at St. J osepb.
Osage River, Missouri.

Red Cloud Creek, a tributary of
North Platte River.
1878 ..... do ......••...••....•.. Upper Missouri region.
1884 N otropis topeka ...•...... Shunganunga Creek, Topeka,
Kans.
1887 . .. .. do ............•....... Saline River, Wakeeney, Kans.
1871 Notropis piptolepis ...... _ Red Cloud Creek, a tributary of
North Platte River.
1871 N otropis lutrensis •.•..••. St. J osepb, Mo.
Do.
1871 ..... do--···-····-·········
1887 N otropis macros tom us _- . Solomon River, Beloit, Kans.
1863 NotJ.1opis notatus .••.... -. Osage River, Missouri.
1856 Notropis cornutus ....... . Sweetwater River.
1864 N otropis dilectus _....... . Kansas.
·
1871 N otropis rubrifrons ...... . St. Joseph, Mo.
1884 Notropis uIDbratilis um· Shunganunga Creek, Topeka.
bratilis.
1871 Pbenacobius scopifer ..... Missouri River, St. J osepb, Mo.
1856 Rhinichthys cataractre Sweetwater River.
du.leis.
1864 ..... do .....•.•.•......••.. Kansas .
1881 ..... do ..•.•••......•...... Northeastern Wyoming and Mon·
tana.
1856 Hybopsis gelidus .....•••. Milk River.
1896 Hybopsis IDeeki .......... Missouri River at St. Joseph.

Hybopsis scylla Cope---------· 1871
Cliola chlo1a Jordan ______ ·- __ ._
(Hybopsis) topeka GilN otropis reneolus Hay _____ . __ _
Photogenis piptolepis Cope ___ _

Identification.
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Upper Missouri region.
Sweetwater River.
Milk and Little Muddy rivers.
Fort Pierre; Fort Union; above
Fort.Union; Milk River; Yellow·
. stone River; Sweetwater River.
1865 .••. . do----------··--··-··· Near Bridger Pass.

1884
1856
1856
1856

Hybopsis montanus ..... .
Hybopsis kentuckiensis ..
Couesius dissimilis ...... .
Platygobio gracilis •......

1891

C ore go nus williaIDsoni
cisIDontanus.

Madison, Yellowstone, and Gar·
diner rivers, and Hors ethief

Salar lewisi Girard .. ____ - .•. - .. 1858 Sal mo my kiss lewisi ...... F~f;~gt!~~~~~lver.
Salmo pleuriticus Cope ...... - •. 1872 ..... do·-·····-··········· · Yellowstone River; Yellowstone
Creek, Gallatin Fork, and Yel·
lowston.., Lake.
Kansas
River near Fort Riley.
Salmo (Salar) stomias CoJ_>e·. - .. 1871 Salmo m kiss stomias ....
Tbymallus montanus M' ner ... 1874 •r h y ma l us ontariensis Tributary of Missouri River at
Camp
Baker, Montana.
montanus.
Zygonectes lineatus Garman .. _ 1881 Fundulus lineatus ........ Northeastern Wyoming.
Zygonectes macdonaldi Meek .. 1891 Fundulus IDacdonaldi. .. - . Jones Creek, Dixon, Mo.; Osage
River, Mansfield, Mo.
Fundulus flor~tnnis Cope ...... 1874 Fundulus floripinnis ...... South Platte River at Denver.
"Nebraska
or Platte River."
Fundulus
sciadicus
....•..
1865
Fundulus sci icus Cope .......
Percopsis hammondii Gill ..... - 1864 Percopsis guttatus .. -- • - . Kansas.
Platte
River
near Fort Kearney,
......
Boleosoma
nigruID.
_
1864
Precilichthys IDesreus Cope .. - ..
Nebr.
'£abo
Creek,
Lafayette County,
Precilichthys beani Jordan ..... 1884 . ... -.do····-······-······-·
Mo.
Little
Muddy
River.
Boleichthys
exilis
...
-....
Boleicbthys exilis Girard ...... 1859
Boleichthys warreni Girard .. __ 1859 .... . do ......... ........... Cannon Ball River .
Potamocottus punctulatus Gill. 1862 Cottus bairdi punctulatus. Between Bridger Pass and Fort
Bridger.

1
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REPORT OF COMMISSIONER OF FISH AND FISHERIES.
DISTRIBUTION OF SPECIES BY STATES.

The following table shows the distribution by States of the :fishes of
the Mfasouri Basin:
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PETROMYZONIDlE.

1
2
3

Icbthyomyzon con color...... . . . . . . • • • . . . . . • . . . . • . .
Iubthyomyzon castaneus.............. . . . • . . . . • • • •
Lampetra wilderi .••.....•..••.••••••••...... -. . • • • •

4

Poly0don spathula ......•..••..• • .•••. .•••..

X
X
X

X ...•.....• · · · · · · · · · · · · · ·
...•.....•........ · · · · · · · · • · · · · · · · · ·
.•.••..••• •...•••. · · · · · · · · · · · · · · · · · ·

POLYODONTIDlE.

X

X

X

X

X
X

X

X

ACIPENSERIDlE.

5
6

Acipenser rubicundus... .....•.. .•.•.•
Scapbirhynchus platorynchus.........

X
X

7
8

L enisosteus osseu~ . . . . . . . . . . . . . • • . . . • . X
X
Lepisosteus platostomus . . . . . . . . . . . . . . . . . . . . . . . . . .

9

Amiacalva .•.............. : ••......••...•.....••..

X

X

X

LEPISOSTEIDlE.

X
X

X
X

.•••••.•••••••••....••••
•••••••••••••••••.••••••

All!IIDlE.

X

SILURIDlE.

10
11
12
13
14

t~17

Ictalurus furcatus ...•••••• , •• • • ••.•• •.
Ictalurus punctatus . . • . . . • . . . . • . • . . . . .
Ameiurus natalis.. ...•.... .••... ...•..
.Ameiurus nebulosus . . . • . . . . . • • • . . . . . .
Ameiurus melas... ... ........... .••••.

X
X
X
X
X

1~~~~~~ ~~~~~~::::::::::::::::::::::: ~

X

X
X
X

18
19

Scbilbeodes g-yrinus. ... . •• . . . . . . •. . . . . .•. . . . X
Schilbeodes exilis . . . . . . . . . • . . . . • . . . • . . X
Schilbeodes miurus ................... .......... · -·

20

Ict~obus cyprinella........................

X
X
X
X
X
X

··x·· ··x·· ······ ··x·· ..................
X

X

X
X

X
X

····--

X

X

X
X
X
X

X
X
X

·••••• .•...•..••••
.•••••••••••.•••••
•••••• ·•·· ·• .•••••

······ ··x·· ··x·· ······

...................

------ ........ -----·

CATOSTOMIDlE.

21

22
23
24
25

26
27
28
29
30

31
32

33
34
35

X

. - - - .. - - .... - - - • • • - - .. - - • - - • • - • • ..

Ict1obusurus . .. ..... ....................... ......... X
X
.............................. ------ --- -- · ··•··•
Ictiobus bubalus ............ _....... _.... _........ _ X
X
X
X
• •· · - · -· · - - - -· -• · •
Carpiodes carpio....................... X
X
X -- ~·· ::::::
Carpiodes velifer . . . . . . . . . . . . . . . . . . . • . . X
X
X
X
Cycleptus elongatus ........•.......•............. · X
Pantosteus jordani .... ..... .... .... ............. · · · · · · · ·
X
x
x
Catostomus griseus. ... . . ...••.. ... . .. . . ... .. .... .. ...... X · ·· · · · · ··· ··
X
Catostomus catostomus ............................ · ·· · ·· · ··· •· ······ · ··· · · ·•··· · X
Catostomus commersonii . . . . . . . . . . . . . . x
X
X
X
X
X
X
Catostomus nigricans... ... ..... . ...... X ...... X .......•.......... ·· ··· · ····· · ···· · ·

··x·· :::::: ::::::
··x·· ··x·· ······ ··x·· --:x·· ..... .

~\i~{;{;~f}~~~\~~~;:s::::::::::::: ::~:: :::::: . ~ . . :?:::::::: :::::: ?:: :::::: ::::::
Moxostoma aureolum.................. x
Placopharynxduquesnii .... , . .,........ ........

x

X

x

X

x

X

X

X

................ -·-··· ~ .................. •••••• ·•••••

CYPRINID.lE.

Campostoma anomalum .• ,,,,,,,....... x
x
x . x
X
X
X
Chrosomus erythrogaster.............. x . . . . . . X .•..•. .... ...•......... · · · · · · · ·
38 Chrosomus dakoten11is....... ...... .... .•.... .•.... ....•.
X
x
............
······
······
39 Hybognathus nuchale. . ... .. . .. . .. . . ..
x
x
x
x
X ..............•.••
40
ybognathus nuchale evansi . . . . . . . . . . . . . . . . . . . . . . x
x
x .. . . . . X
X

36
37

41

42

43

f

H;t~i~:~t~: ::~1~~:::::::::::::::: ··x··
··x··
::::::
··x··
··x··
:::::: .. ~ .. ··x·· ······
x
x
x
x
x

Pimepbales promelas..................
44 Pimepfiales notatus.. . . . . . . . . . . . . . . . . . .
45 Semotilus atromaculatus....... . . . . . . . .
46
47

48

x

x

x

x

x

x

x

x

x

X
X
X

X ........... ................••
X

im1:~~:i\i:1i:~~::::::::::::::::: :::::: :::::: ::~:: :::::: --~·- :::::: :::::: :::::: ::::::
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FISHES OF THE MISSOURI RIVER BASIN.
Distribution of tho Fishes of the Missou1·i Basin-Continued.
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No.

Families and species.
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N otropis heterodon. . . . . . . . . • . • • . . . . . . .
N otropis blennius. . . . • • • . . . • . . . . . . . . . . .
Notropisscylla .......•................
N otropis topeka . . . . . . • . . . • . . . . . . . . . . . .
~otrop!sgµberti.:····· ········· ·······
otrop1s p1ptolep1s ... _... .. • . • . . . . . . . .
N otropis shumardi.. . . • . . . . . . . . . . . . . . . .
Notropis hudsonius. .•.. ............. ..
~otrop~s lutrensis. .•........ •.........
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CYPRINIDlE-continued .
49
50
51
52
53

x

............................. .

8H~~::itlhti::::::::::::::::::::::::::
.. ~ .... ~x .. :::::: x~ ··x··
::::::
:::::: :::::: ::::::
Notropis cayuga....... .......••.••..• . x
X
x .............••..•

54

55
56
57
58

59
60

61
62
63
64

65
66
67
68
69
70

71
72
73
74
75
76
77

78
79
80

81

N~t~~~i::ofa\~s~-~.~~::·_-_-_-_-.:·.:::·.::::
Notropis whipplii • . . .•. .......... .. • . .
Notropis cornutus ...... . ..•..... ......

.•.................•.....•..••..••••
X
X
X
X
X .•.....•.... X .•..•.......
. •. • •• X
X
X
X ..... .. ............•.. .•
x
x ...... x ...... ...... ...... ...... X
. . . . . . . . . . . . .• . . . . X .........................•.•.•
X .•.•••.••........................•............ · ·
.•..•. X
X
X .........•....•....•...•
X
X
X
x
X ...... ...... X
X

x
x

x

--x··
::::::
.. ~ .. :::::: :::::: :::::: :::::: :::::: ::::::
x
X ...............................•..••.....•
X

X

X

X

X

X

X

X

~~t~~~i:.fiJ~J.~;;:
:::::: :::::: :::::::::: .. ~ .. :::::: ··x·· ··x·· :::::: :::::: :::::: ··x·· ······
Notropis atherinoides. .... .... .. •••••. ...... X . •.. . . . . . . . . ...... . . . . .. X ..•....••...
N otropis dilectus . . . . . . . . . . . . . . . . . • . • . . X
X
X
X
X .............•......•...
Notropis rubrifrons ...... .......... ... X
X .............•...................•.•
Notropis umbratilis umbratilis........ X
X
X .......................•...... · · ·. · ·
Pbenacobius mirabilis.... ....... ...... X
X
X
X
X ........ .. .............. .
Pbenacobius scopifer..... ....... . .... . X · ..•....................................... ··· ·. ·
Rhinichthys cataractre dulcis •. .... .. . ..•..• ...•.. X
X
X
X
X
X
X

igifif~lfS\II)II }~!it)( :r :{: : : :f: {: : : :;

83
84
85

Hybopsis dissimilis . . . . . .. . • . . . . . ..• .. X ..........•....... ······ ..... · . ·· · ·· · ··· ·· · ·· · ·•
Hybopsis storerianus ...•. _. ...•.. ...... X
X
X .......•......................
HyboI?sis ~en~u~i"~iensis......... .. .. .. X
X
X
X
X
X
Couesms d1ss1m11Is.. .. .. .. .. .. .. .. .. .. •..... .•.... ...... X
X
X
X
Platygobio gracilis . • . . • • • • .. • • • • • • • • • . X
X
X
X
X
X
X

86

Anguilla chrysypa . . . • . • • . • . • . • . • . • • • . . • • • • . . • • • • .

82

ANGUILLIDlE.

X

.••....••....••.....•...•••.....••••

HIODONTIDlE.

X

X

X

87
88

Hiodon alosoides . . . . . • . . . • • . • • • . • • • • • • X
X
Hiodon tergisus .......... .•.•..••.•••••..••....••...

89
90

Dorosoma cepedianum.. .• .. ••.•••..•.. X
X
Pomolobus chrysochloris .••••..•.•..•..••.•.•••••.

91

Coregonus williamsoni cismontanus... ..••.. . • •••. . . •.. . .••... . • • ... ..•... X
X
Salmo my kiss levdsi. ...... ............ ······ ······ ··x
· ·;·
·.·•·•·•·•·• ·.·.·•·•·•·. •.•..•••••·... ~ ..•• ~ •.
Salmo mykiss stomias. ... .. •...••.. ... ...•.. .•....
,

X

X

X
X

CLUPEIDlE.

X
X

X

SALMONIDlE.

92
93

X

THYM.A.LLIDlE.

94

Thymallus ontariensis montanus .•.•...•••••.••••..•••••.••••••••... ·••···

95

Lucius lucius .......••••.••••••.••.•••..•.•••

LUCIIDlE.

X

X

X

X

PCECILIIDlE.

96
97

Fundulus diaphanus ........................ ~ ....•. x ................................... .
Funduluszebrinus. ...... ....... .....•. •..... X
X ................................•.•.
]'undu.luscatenatus... ... ......... .. . . . x
....•..•..•......•......... ··· ···· · · ··· · ·· · ·····
Fundu.lus lineatus. .. .. . . ....... ..... .. .... •. ...... ...... .... .. ... . .. ... . . . . ... . . X

100
101
102

¥~i~~:i::~1~!\~i::::::::::::::::::
.. ~ .. :::::: :::::: ::::::
::::::
:::::: :::::: :·::::: ··x··
Fundu.lus sciadicus...... .••••. ..•...•. ... . . . x
X
X .•.••.•••••........•...•

98
99
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REPORT OF COMMISSIONER OF FISH AND , FISHERIES.
Distribution of the FiBheB of the MiBBouri Basin-Continued.
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GASTERO TEIDJE.

103

Eucalia inconstans .....•......••..••••••••••••...•.....•.

X

PERCOPSIDlE.

104

Percopsis guttatus........ .• • • . . . . . . • •. . .. . . .

105

Labidesthes sicculus ..•.•••.••..• ·• •••••

X

X

••••••. .••••••••••.•••••••••••.•••••

ATHERINIDJE.

X

.••.••.•... - .... . - -... ·· ····· · ··•··· ······ ......

CltNTRARCHIDlE.

106
107
108

109

110
111
112
113
114
115
116
117

Pomoxisannularis ...................... X
X
------ ••••••••••••
Pomoxis sparoides . ....... .. :.... ... ..... ...... X
X ............. ·••••·
.Ambloplites rupestris.. •. . •• . •. . . • . . . . ... . . . X
X
X ......
Chrenobryttus gulosus ....................... ·--~-· X ....•. ............
Apomotis cyanellus. .•........••••.. ... X
X
X
X
X ..•...
Lepomis megalotis. ....... ........... ... X
X
.............. ..... --····
Lepomis humilis........... .....................

X

X

X

X

X

•••••• •••••• ••••••

••••••
······
··•···
······

•••
······ ..... .
······ .... ..
······ ···•·•

•••••• •••••• -·
----·· ---··· •••••• ••••••

Lepomis macrochirus.... .. ...... .......... X .............. -- ...... - - .............................
Lepomis pallid us...................... X
X .•.....•.......... -····· ·····•
Eupomotis gibbosus. ... ... .•.... .•.... .•.... X .................. ······ ··••··
Micropterus dolomieu....... ... . . •...•. X
X
X ............ ··· ··· ···••·
Micropterus salmoides. . .. • • • • .. • • • • • • . X
X
X
X ..... ..... • • ..
00
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···•·· ···•·•
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PERCIDlE.

118
119
120
121
122
123
124
125
126
127
128
129

130
131

Stizoetedion vitreum ....... ,...........
Stizo.s tedion canadense boreum........
Perea flavescens . . . . . . . . . . . . . . . . • . • . . . .
Percina caprodes . . . . . . . . . . . . . . . . . . . . . .
Hadropterus phoxocephalus. ....... .•.
Hadropterus aspro. . . . . . . . . . . . . . . . . . . . .
Hypohomus cymatotamia..............
Hypohomus niangure . . . . . . . . . . . . . . . . . .
Cottogaster uranidea . . . . . . . . . . . . . . . . . .
Diplesion blennioides..................
Boleosoma nigrum • . . . . . . . . • • . . . . . . . . .
Eth
t
1
Eth:~:t~::ii!~~:::::::::::::::::::::
Etheostoma creruleum spectabile......
Etheostoma lepidum.... .. .. . ....... ...
Etheostoma punctulatum..............
Etheostoma fiabellare . . . . . . . . . . • . . . . . .
Boleichthys fus-iformis . . . . . . . . . • . . . . . .
Boleiebt-h ys exilis . . . . . . . . . . .. . . . . . . . . .
Microperca punctulata . . .. • • • .. .. • • • • .

.•.•.. X
X
X
X
X
. •. . . . X . . . . . .
X
X
X
X
X
X
X
X .•...... -- - X .•.... --.. - X ...... --. - . X
X
X
X
X
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··· · ·• ·· ·· ·•
X

··x·· ··x·· :::::: :::...
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Roccus chrysops .. ........ .;. ....... _........... __ .. . . .. .. .. .. .. .. . X
Moroneinterrupta............................... .......... ...........

X

................................. -····· ·---~- ....... ..

140

Aplodinotus grunnie]Js................

132
133

134
135
13ti"

137

X
... ...
X
X
......
......
X

...•...... ··
.....•......
-· -· · · · · --· · · ·
.. - • -. -. -.. - -- -- - - · · • · -. . . . . . X ...•• - ...• - .... . . .... .. . ... .. .... ..
...................... • ·

···
······
····· ·
·· ·· · ·
···· · ·
·· · · · ·
· .. • · ·

······
· · · · ..
·· ·· · •
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SERRANID2E.
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BCilENIDlE,

X

X

X

X

X

COTTID,E.

141

142

Cottus bairdi.......................... X ................•.........•.. - · · · · • • · • · · • · · · · • ..
Cottus bairdi punctulatus . . . . . . . • . . . . . . • . . . . . . . . . . . . . . . . . • . • . . . . . . • . . .• • . . X
X

143

Lota lota maculosa . . . . • . . . . . . . . . . . . • . . . . . . . . . . . . . .

GADID2E.

Total............................

77

59

x
86

X

X

59

49

23

30

26

8
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FISHES OF THE MISSOURI RIVER BASIN.
RECOMMENDATIONS

REGARDING THE FOOD-FISHES
MISSOURI BASIN.

OF THE

Of the 143 species of fishes known from the Missouri Basin at least 42
may be regarded as food-fi~hes of more or less importance. They are
the following:
Common Sturgeon.
Chuckle-head Cat.
Channel Cat.
Common Bullhead.
Black Bullhead.
Mud Cat.
Yellow Cat.
Common Buffalo-fish.
Small-mouth Buffalo.
Carp Sucker.
Gourd-seed Sucker.
Milk River Sucker.
Long-nosed Sucker.
Common White Sucker.

Common Redhorse.
Big-jawed Sucker.
Creek Chub.
River Chub.
Toothed Herring.
Moon-eye.
Rocky Mountain Whitefish.
Yellowstone Trout.
Platte River Trout.
Montana Grayling.
Northern Pickerel.
Crappie.
Calico Bass.
Rock Bass

Warmouth Bass.
Green Sunfish.
Long-eared Sunfish.
Red-spotted Sunfish.
Blue -gill.
Common Sunfish.
Large-mouth Black Bass.
Small-mouth Black Bass.
Wall-eyed Pike.
Sauger.
Yellow Perch.
White Perch.
Freshwater Drum.
Ling.

To these may be added the following species which have been introduced into the waters of the Yellowstone National Park by the United
States Fish Commission:
Rainbow Trout.

Von Behr Trout.

Eastern Brook Trout.

These three species and perhaps others, including the carp, have been
introduced by several of the State fish commissions and by the United
States Fish Commission in various places in these States.
The trout, whitefish, and grayling are, of course, primarily game
fishes, and are of interest chiefly to the angler. Their abundance in
the upper waters of this basin attracts annually a large number of
anglers to that region. The supply, though yet large, is diminishing.
There is no reason, however, why the supply of these species can not be
greatly increased in the waters in which they are already found and
plants may very properly be made in a number of suitable streams in
which they are not indigenous; but the pond and river fishes are the
species whose cultivation will result in the greatest good to the Missouri
River States.
The six species of catfishes named above are all well suited to the
lower and middle portions of the Missouri Basin. The same is true of ·
the suckers and the spiny-rayed :fishes. Nearly all of these sp·ecies are
found in abundance in the ponds and bayous along the Mississippi in
Illinois, where the Commission has for several years been collecting
them for distribution to various suitable waters.
No better work can be done than to make liberal shipments of buffalo,
suckers, catfish, bullheads, black bass, sunfish, crappies, etc., to the
suitable waters in western Iowa, Kansas, Nebraska, South Dakota, and
Wyoming. The suckers, buffalo, and large catfish should be put in the
streams; the bullheads, sunfishes, bass, crappies, etc., will do well in
the numerous ponds and small lakes.

6.-A REVIEW OF THE FOREIGN FISHERY-TRADE OF THE
UNITED STATES.
By
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INTRODUCTION.

Importance of the foreign trade.-There are few things of greater or
more lasting benefit to the :fishermen of the United States than the
extension of the markets for their products. It is the demand for the
produce of the :fisheries that places a value upon them, and the variation of this demand is the ·principal regulator of prices. In the case of
some items-certain smoked and canned :fish and oils, for instance-the
foreign demand is of as much importance as the home market, and the
increase or decrease of that demand is of great consequence to :fishermen and preparators of those products. In considering the methods of
benefiting the :fishing interests of this country it is important, therefore, that due attention be paid to increasing the trade in those products
that are at present consumed largely in foreign countries.
There is also the possibility of an increase in foreign trade through
the preparation of other :fishery products in ways suited to foreign
markets, by means of which many resources of this country, at present
unrecognized or neglected, could be utilized and made to yield addi431
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tional income to the fishermen. The development of this trade is
retarded by the fact that few dealers or preparators of fishery products
have opportunities of becoming acquainted with the foreign markets,
the kind of articles that may be disposed of, and the methods of preparation suited to the foreign demands. The building up of trade in those
countries is accompanied with man y difficulties. P reparators and producers must cater to the foreign markets with energy equal to that
exercised in the domestic trade, and should possess accurate knowledge
of the present condition and r equirements of the trade with those
countries .
.At one time a very large portion of the exports of this country consisted of dried codfish. In 1774 the value of exported cod was upward
of $1,000,000, representing one-sixth of t he whole export trade of the
United States, for the aggregate value of the exports was then but
$6,165,413. In 1804 the value of the exports of the United States was
$41,467,477, of which cod represented $2,400,000, the proportion being
as 17.2 to 1. In 1857, however, the total domestic exports of the United
States. were valued at $338,985,065, of which the value of cod was only
$570,348, the proportion being as 594 to 1. The decrease in the value
of exported codfish since 1804 was $1,829,652, while the increase in the
value of the other exports was $297,517,588.
Since 1857 considerable foreign trade bas been developed in pickled
and canned fish and miscellaneous fishery products ; so that, while in
1894 the exports of cod were but $704,652, t he aggregate value of the
fishery exports was $4,258,306, out of a total export t rade of $869,204,937,
the proportion being as 1 to 204.
The principal fishery exports at the present t ime are canned salmon,
dried cod, fresh and canned oysters, whalebone, spermaceti, smoked
and pickled herring, pickle.d mackerel, and whale and fish oils.
The total value of domestic fishery products exported from 1790 to
1894, inclusive, approximates $331,000,000, of which $115,956,126 represents the exports during the last twenty years.
The possibilities for increasing our exports are apparent from an
examination of the following summary compiled from the '' British
Statistical Abstract for the Principal and Other F oreign Countries,"
.and from other trade reports, showing the total imports of fishery
products into several of the principal foreign countries and the imports
from the United States. While the value of this summary is necessarily
limited by the lack of returns for many countries, especially for those
in South America and the West Indies, and by the limited classification
in most of the countries here named, yet it clearly indicates the small
share that this country has in supplying the foreign fishery markets.
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Statement of the impor~s of fishery products_ into seve~al of the principal foreign countries
_
and the imports froni the United States during the year 1893.
Total impor_ts.
Design.ation.
Quantity.

Value.

China (including Hongkong):
Pounds.
Beebe-de-mer. . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . 5, 535, 333
Seaweed and agar-agar . . . . . . . . . • . . . . . . . . . . . . . . . . . . 60, 582, 000
All other fishery products ......•................. . 44,600,533

Quantity.

Value.

Pounds.

$1, 046, 682

887, 642 .•...•• .•••... . ..... _.
3,092,334 .....•... ••. *$178, 807
1

Total China. - - - - . . - - -- . - -.....•• --- -..•.••... -... -11-0-,7-1·7-,_8_6_6_ - -5,-0-26-,-65_8_
Denmark:
Fresh fish . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . 12, 382, 071
Preser ved or salted fish ............................ 27,618,099

Importsfrom United
States.

1
1
____. . -.. .· .·-_•.-.-. --17-8-,8
-0-7

843,128
497,480

* 365

- - - - - - · - - -1- - - - -1- - - - -

. Total Denmark .................................. 40,000,170
1,340,608
365
France:
1=====1=====t=====1====
1,666,622
Fresh fish_.......................................... 16,744,607
5,680,487
Salt~d, dried, or smoked fish . ..... .... ... ..... .... .. 103,117, 129
964,834 · · · · i54,-oii9 - · · · ·26; 97i
Sardmes and other prepared fish................... 8, 399, 362
12,100 ...••• · ··•··
Oysters, fresh and canned .......................... . .... . .... .
534
537, 165
Lobsters and other crustacea, fresh................ 3,067,963
.. i; 957; 275 .... 376; 966
627,399
Lobsters, canned or prepared..................... . 3,257,568
273, 730
Mussels and other shellfish . . . . . . . . . . . . . . . . . . . . . . . . 15,633,808
259,366 ····i1s,°246. ·····4,-69i
Fish bladders, sounds , and roe . . . . . . . . . . . . . . . . . . . . 9, 852, 243

r:e~!~i~!1:::::::::::::: :: :::: :: ::::::: ::::: :~::::

12,

2~t ~~~

?;:fe!~:~~;~ii:::.:::::::::::::::::::::::::::::::~ - ~~;! :_~~~-

1,206,868
6,621
1,854,891
1,461,741
948,083

376,788
12, 339
153, 524
106, 784

17,832
3, 781
201, 602
327, 192

Total France , ............................................... 15,499,907 . . . . . . . .. •• .
959,569
,====l=====l====:I===
German Empire:
6,744,968
Herring." ......................................... 281,357,000
1====1°====1=====1===
Italy:
Fish o~ all sorts ...••..•...•••••.•••••.••.••..•••••. 1=1=01=,=16=7=, 8=9=4=1==5=,7=9=5,=7=9=0=I=·=·=··=·=·=··=·=··=·!==*=2=-=,=29=9

Portugal:
Cod . . . . . . . . . . . • • . • • . • • • • • . . . • . . . • . . . . . • • • • • • . • . . . . . 43, 126, 385

* 4,100

1,789,560

*204

Russia:
4,901,484
Fish, salted or dried ....•.•.••.••••••..•••.•..•.•.. 287,607, 104
l====r-====r-=====I====
Spain:
4,795,278
Cod and stock fish, salted .•.••......••........•.... 97,811,488
l=====F====I====+-===
Sweden:
* 154
2,130,064 _____ ., .......
Fish, fresh, salted, etc ........·................•.•.. 96,554, 990
t=====~====l======I=== =
United Kingdom:
7,413
41, 664
2,429,766
Fresh fish ......................................... 134, 153, 488
9,095,814 13,896, 736 1,468,912
Salted or prepared fish ............................ 115, 400, 320
522,862
1,354,453 17,542,784
Shellfish, all sorts . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . 36,715,616

~:r~:siu;:
:: ::::::::::::: :::::: :::::::::::::::::: 32, ~i~: ~it
Marine shells ................................................ - .

444,701
2,014,604
2,210,893
893,465
637,024

..........
-- ---------- .....150,
890

~h~febsoi;~::: ::::::::::: :::::::::::::::::::::::::: l -. '-:~~:
m
- - - + - - - - -1
1

3,568,320

.......... .... ...
135,562
• 3,002

k

51, 028
64,320
*9, 091

Total United Kingdom ..................................... . 19,080, 720 -- ---·--···· 2,274,516
l====~====I=====~===
3,415,914
Grand total...................................... . . . . . . . . . . . . 67, 105, 037

* From Report on Commerce and Navigation for year ending June 30, 1894.

It is important that attention be paid not only to the foreign markete,
but also to the preparation of articles to take the place of foreign products in our domestic trade. The list of :fishery imports contains a large
number of articles for the production of which the United States has
abundant resources, and the trade is enjoyed by foreign countries
because of greater care or peculiar methods in preparation.
F. R. 94--28
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.A.s the fisheries formed one of the principal sources of wealth of the
early settlers of this country, it is not strange that for many years little
necessity should have existed for the importation of fishery products.
But as the wealth of the people increased and the trade facilities were
enlarged, the demand for foreign preparations gradually extended .
.A.bout the beginning of the present century these importations were
confined almost exclusively to dried cod and pickled herring from the
British Provinces in North America. But the demands of the domestic markets have so increased that, notwithstanding the remarkable
resources of the United States and the ext.e nsive development and energetic prosecution of the fisheries, the foreign preparations during recent
years have unduly competed with the domestic products. During the
fiscal year ending June 30, 1894, for instance, the value of the fishery
imports for consumption was $6,276,903,_, while the domestic exports
were worth but $4,258,306, an excess in favor of the former of $2,018,597.
In 1893 the excess of imports over exports was $2,166,811, in 1892 it
was $1,283,859, and in 1891 only $769,458. In 1890 the exports exceeded
the imports by $1,646,825, and in 1889 by $1,698,994. It thus appears
that during the last six years there has been a constant increase in
the dependence of the United States on foreign countries for fishery
products .
.A.s a suggestion of the practicability of increasing the fishery exports
of the United States, in addition to more actively competing with foreign fishery products in the domestic markets, this paper is presented,
comprising a general review of the principal features of the trade.
Sources of information.-The data on which this report is based have
been obtained from various sources. The :figures "Showing the value of
the fishery imports and exports since 1820 have been compiled from
the custom-house returns as published by the United States Treasury
Department in the .Annual Report on Commerce ·and N avigatiou. The
United States statutes have furnished the rates of duty exacted on the
products imported into this country. The present rates of duty imposed
on fishery products imported into foreign countries have been compiled
from the International Customs Journal, published by the International
Customs Tariff Bureau, Brussels, Belgium, and from the publications
of the Bureau of American Republics.
The writer acknowledges with much pleasure the suggestions received
from Dr. Hugh M. Smith in the preparation of this paper, and the
assistance rendered by Mr. John N. Cobb and other employees of the
division of fisheries in comparing and verifying the tables.
·
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I.-THE BALANCE OF TRADE.

Annual trade since 1820.-The extent of the foreign fishery-trade of
the United States is exhibited in Table 1, showing for a series of 74
years, ending June 30, 1894, the value of the fishery products imported
for consumption, the domestic exports, and the balance of trade each
year. ]for the years prior to 1869 it is impracticable to show with exactness the imports for consumption during each year. Hence the difference between the total imports and the fore,ign exports is accepted as a
true statement of the imports for consumption. Por convenience of
comparison the imports of fishery products and the foreign exports are
set forth in the first and second columns, respecti.vely.
The general statement of'' imports " embraces all entries of imported
articles made at the custom-houses either for immediate consumption
or for warehouse. Of the warehouse entries, portions may be subsequently exported, and are then classed as foreign exports.
The statement of "imports for consumption" includes the entries of
all articles for immediate consumption and the withdrawals from warehouse for consumption in this country.
The general statement of "imports" and the statement of '' imports
for consumption" for any period always differ to the extent that the
quantity and value of entries for warehouse for the period differ from
the quantity arrd value of withdrawals from warehouse for consumption;
and this for a series of years differs little from the extent of the foreign
exports.
The term "imported for consumption" is a technical designation, and
does not necessarily imply that the goods were actually consumed, but
simply that they were delivered into the custody of the importer, and
that. the duties have been paid.~
Whenever used in this report, unless otherwise stated, the term
"exports" comprises only domestic exports, and does not include ,
foreign merchandise transshipped in bond through this country.
Prom 1821 to 189-!, inclusive, the total imports for consumption aggregated $152,735,501, and the domestic exports $274,096,530, an excess
over the imports for consumption of $121,361,029. The total imports
of fishery products during this period were valued at $167,422,617, and
the foreign exports at $14,339,675.
These figures include not only the articles most generally classed as
products of the fisheries, such as all fresh, dried, pickled, and canned
fish and shellfish, marine oils, spermaceti, fish sounds and whalebone,
but also shells of marine mollusks, sponges, corals, seaweeds, ambergris, ambergris oil, etc.
1

Commerce and Navigation of the United States, 1894, p.
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1. Statement of the foreign fishery-trade of the United States during each uear from 1821
to 1894, inclusive.

Year eliding-

Sept. 30, 1821. ••.••••.••..
1822 ..•.••..•....
1823. --- .........
1824 .......••••••
1825 ... ..........
1826 .............
1827 . ............
1828 ........... ·1829 ....... ·-·--·
1830 ....... -·--··
1831 .............
1832 ........... __
1833 .............
1834 ........ ·-. -1835 ........... ..
1836 .••. _.... ___ .
1837 .............
1838 .............
1839 .............
1840. ·-······- _..
1841. ............
1842 ........... _.
June 30, 1843 .............
1844 .............
1845 ........ ~ . __ .
1846 .............
1847 ...... .......
1848 ........... ..
1849 . . -- .........
1850 .............
1851. .... -- ····-1852 .............
1853 .............
1854 ..... ... .... .
1855 .............
1856 .............
1857 .............
1858 .. ••...•••••.
1859 .............
1860 ...... .......
1861. ............
1862 .............
1863 .............
1864 .............
1865 .............
1866 .............
1867 ......... ....
1868 .............
1869.............
1870 .............
1871. ...... ·- ....
1872 .............
1873. ··- .........
1874 .............
1875 ....... ......
1876. ---------···
1877. ·-· ... ··-···
1878 ...... ..•....
1879 ...... .......
1880 ........ .....
1881. ............
1882 .............
1883 . ............
1884 .............
1885 ....... ··-···
1886 .............
1887 . ............
1888 . ··-- -· ......
1889 ......
1890 ....... ::::::
1891. ............
1892 .............
1893. ········-··-

-

1804 .... ....... ..

Total

------------·-

Imports.

$13,186
19,255
31,914
43,411
29,500
18,841
24,971
10,469
16,182
27,624
49,421
28,584
45,649
42,055
88,279
115,894
98,044
96,571
342,755
275,352
225,036
128,533
91,871
264,227
290,165
288,834
481,607
832,508
645,917
561, 125
782,751
622,734
1,142,541
1,177,677
1,055,113
2,269,184
2,143,135
2,289,678
2,646,358
2,724,824
2, ~11. 265
1,328,525
1,464,372
2,078,991
2,583,860
4,375,109
2,330,077
1,658, 766
2,790,357
3,070,407
2,897, 293
2,754,277
3,726,183
3,874, 239
3,704,028
3,255,831
2,935,269
3,788,836
3,839,368
4,374,973
4,995,860
5,142,311
6,050,780
6,713,176
5,900,429
4,604,843
5,162,125
5,808,813
5,790,558
6,355,955
7,511,608
7,107,456
8,227,195
6,926,807
167,422,617

Foreign
exports.

$3,080
1,463
260
4,761
383
590
1,704
400

Imports for
consumption.

3,774
276
972
4,552
1,800
21,576
65,379
9,260
800
9,034
7,062
15,188
7,476
1,643
3,164
321
213
100,028
246,865
135,706
143,948
173,359
208,004
363,859
381,724
354,080
279,278
262,965
230, 580
199,716
242,421
184,798
56,076
131,260
138,804
144,150
129,019
429. 951
353; 890
312,498
315,844
376,018
347, 136
544,690
206,800
217,456
153,492
235,781
237,034
298,759
244,242
210, 166
361,480
356,213
447,815
328,514
376,675
455,115
514,350
326,679
552,195
435,063
391, 69!)
416,941
621,408

$10,106
17,792
31,654
38,650
29,117
18,251
23,267
10,069
16,182
23,850
49,145
27,612
41,097
41,155
66,703
50,515
88,784
95,771
333,721
268,290
209,848
121,057
90,228
261, 063
289,844
288,621
381,579
585,643
510,211
417,177
609,392
414,730
778,682
7115, 953
701,033
1,989,906
], 880,170
2,059,098
2,446,642
2,482,403
2,026,467
1,272,449
1,333,112
1,940,187
2,439,710
4,246,090
1,900, 126
1,304,876
2,411,309
2,685,523
2,461,276
2,433,970
3,176,280
3,666,301
3,597,688
3,177,309
2,796,990
3,592,079
3,546,276
4,115,454
4,759,133
4,771,871
5,647,650
6,361,715
5,647,123
4,084,719
4,732,719
5,183,610
5,364,345
5,811,560
6,980,035
6,687,446
7,708, 189
6,276,903

14,339,676

152, 735, 501

.................

Domestic
exports.

Excess of Excess of
imports for domestic
exports
consump- over
imtion over
ports for
domestic consumpexports.
tion.

$1,499,188 ············
1,389,579
1,658,224 ...................
1,610,990 .................
1,595,065 ..................
], 473,388
1,575,332 --------····
1,693,980
1,817, 100 .....................
1,725,270 ................
1,889,472 ...................
2,558,538
2,402,469
2,071,493 -----·-·····
2,174,524 ................
2,666,058
2,711,452
3,175,576 .................
1,917,969
3,199,170 ..................
2,846,851 ................
2,823,010 .................
2,112,548 ....... ...........
3,350,501 .......... ....
4,507,124
3,453,398 .................
3,468,033 ·····------1,980,963
2,547,654 ..................
2,824,818 ..............
3,294,691 ..................
2,282,442
3,279,413
3,044,301 ...............
3,516,894
3,356,797 .............
3,739,644 .................
3,550, 295 .... ........... .
4,462,974
4,156,480 .................
4,451,515 ............ ..
3,987,298 .................
5,056,006 ...............
4,306,303 ................
4,795,619
3,562,519 . -.$683: 57i"
3,663,634 ...............
3,717,248 ................
3,001,720 -···········
2,870,517
2,994,037 -----·······
3,443,171
3,320,406
99,558
3,566,743
4,844,847 .......... .......
5,806,445 ---------·-·
5,734,675 ..................
6,436,248 ..................
6,281,288 ...............
5, 248,131
5,554,834
6,213,358
6,279,720
5,664,885
696,830
6,018,745
5,264,646
5,154,180 .................
5,518,552 ..............
7,063, 339 ...............
7,458,385
6,210,577
769, 4.58
5,403,587
1,283,859
5,541,378
2,166,811
4,258,306
2,018,597

------------

--------------------------------··
---·-·------

----------··
------·-····
···--------···---------

··· -------··

-------------------------------···
------------

----------··
------------

--------------·-------------------------------------------------···

274,096,530

..............

$1,489,082
1,371,787
1,626,570
1,572,340
1,565,948
1,455,137
1,552,065
1,683,911
1,800,918
1,701,420
1,840,327
2,530,926
2,361,372
2,030,338
2,107,821
2,615, M3
2,622,668
3,079,805
1,584,248
2,930,880
2,637,003
2,701,953
2,022,320
3,089,438
4,217,256
3,164,777
3,086,454
1,395,319
2,037,443
2,407,641
2,685,299
1,867,612
2,500,731
2,248,348
2,815,861
1,366, 891
1, 859,474
1, 4111, 197
2,016,332
1,674,077
2,425,048
2,714,849
3,722,894
2,366,116
2,355,909
1,763,508
2,412,372
590,411
184,994
532,761
1,009,201
144,126
1,247,139
2,629, 136
2,937,685
2.• 844,169
2,735,012
1,132,677
795,701
1,441,487
632,070
371,622

l, 179,927

421,361
334, 942
1,698,994
1,646,825

.............
.............

--·-- ------·

................
121, 361, 029
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It appears from the preceding summary that prior to 1839 the imports
of fishery products were of small extent, averaging less than $50,000
annually. A considerable increase then followed, but until 1891 the
domestic exports each year greatly exceeded the imports for consumption with only three exceptions. The exceptions were in 1866, 1874,
and 1884, and were caused by unusual trade conditions, resulting from
the beginning and ending of free-trade relations with the British Provinces. The imports for consumption have so increased that since 1891
they have greatly exceeded the domestic exports.
Trade in each class of fishery products.-Table 2 shows for each kind
of product (1) the imports for consumption, (2) the domestic exports,
(3) the total trade, (4) the percentage of the total trade, and (5 and 6)
the balance of trade during the year ending June 30, 1894. The individual items most prominent in the statement of total trade are pickled
mackerel, 10.81 per cent; marine shells, 10.55 per cent; canned salmon,
9.75 per cent; pickled herring, 9.15 per cent; dried cod, 8.61 per cent,
and sardines, 8.55 per cent. It appears that the trade in pickled or
brine-salted fish represents 22.76 per cent of the total trade; canned
goods, 20.65 per cent, and dried and fresh fish, 11.12 and 5.81 per cent,
respectively. The fresh fish entering into the foreign trade are nearly
all imported, the exports, which amount to about 8 per cent of the
imports, consisting of haddock and other fish shipped to Montreal,
Quebec, and other places in Canada. Of dried fish, the exports exceed
the imports by about 200 per cent; in the pickled-fish trade the imports
are about eight times as valuable as the exports; but the trade in canned
goods is almost equa1ly divided between imports and exports, with an
excess slightly in favor of the latter.
2. Classified statement of the extent and 1·elation of the foreign fishery-trade of the United
States du1·ing the yea1· ending June 30, 1894.

Designation.

Fresh fish:
Salmon .••..•...••.•.••••..••..
HerringBait ..•.•.......•••• .•.• ••••
Food .... -----··········-··-·
Other fresh fish .••.....•......

Imports
for consumption.

Domestic Total trade.
exports.

Excess of
Percent- imports
for
age of
consumptotal
tion
over
trade.
exports.

Excess of
exports
overimports for
consumption.

--·

$156,163

..............

$156,163

1. 48

2,829
3,090
401,309

-----------·
........... . ..... ..

. 03
. 03
4.27

2,829 .. .............
3, 090 ................
352,489

$156,163

. --.... -

$48,820

2,829
3,090
450,129

563,391

48,820

612,211

5.81

514, 571

. .............

~:!~~~-:::: :::::::: ::::: :: :::

202,725
23,570
66,406

704,652
123,882
50,966

907,377
147,452
117,372

8. 61 .. ............
1. 40 ····------·1.11
15,440

............

Total dried, etc . ..........

292,701

879,500

1, 172,201

11.12

~~~~~ffei: :::::: :::::: ::::: :::
Salmon . .•....•...............
Others ........................

950,268
1,095,702
84,442
16,368

13,457
43,082
58,659
135,859

963,725
1,138,784
143,101
152,227

9.15
936,811 .............
10. 81
1,052,620 . ............
1. 36
25,783 . ............
1. 44 . .................
119,491

Total brine-salted ...•.••..

2,146,780

251,057

2,397,837

22. 76

Total fresh .. -- . -- ..•.....
Dried, smoked, or cured fish:
Cod, haddoc~, hake, etc . ......

Pickled or brine-salted fish:

.

15,440

2,015,214

$501,927
100,312
602,239

119,491
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2. Classiji.ed staternent of t_he extent and 1·e_lation of the fo1·eign fishery -t?·ade of the United
States during the yea1· ending June 30, 1894-Continued.

Imports
for con·
sumption.

Designation.

Canned fish:
Salmon . ..................... .
Sardines ..................... .
Others ....................... .

~~~~\~~

$620 $1, 026, 215 $1, 026, 835
900, 780 . . . . . . . . . • . .
900, 780
103,901
143,402
247,303

Tot.al canned . . . . . . • . . . . . .

1, 005, 301

1,169,617

Shellfish, otc.:
Lobsters (fresh), shrimp and
turtle.......................
Lobsters, canned.............

11f~1~~/}i~~

199, 199
249, 721
574,710 .•..........
688,653
204, 833
a~ddst~llfi~t::: : : : : : : : : : : : :

1

Total shellfish, etc ....... .
:Miscellaneous products:

Excess of
Paegrceeonft· imports for
Total trade. total
C?nsump·
trade.
tion over
exports.

773,909

1,143,207

2,174,918

448,920
574,710
688,653
204,833
1,917, 116

Excess of
oevxepro1:mts.
ports for
consump·
tion.

9. 75 .....•.••... $1, 025, 595
8. 55
$900, 780
2. 35 . . . • . . . . . . . .
39, 501
20. 65

900, 780

1, 065, 096

4. 26 • • • • . . . . . • . .
50, 522
5. 45
574,710 ......... .
6. 54 . . • . . . • . . . ..
688, 653
1. 94 . . . . . . . . . • . .
204, 833
18.19

574, 710

944, 008

l = = = = l = == =~====I== = =

tm

t~~r~~~~::::
::::::::::::::::
Isinglass or fish glue . . . . . . . . .

5, 934

140,851
Oils, marine...................
184,510
Seaweeds.....................
4,174
74,328
Shells......................... 1,037,152
993
Skins, fish and shark.........
5
Sounds,:fish...................
36,375 .•..........
99,467
Spermaceti .. ............................ .
8,497
Sponies . .. . . . . ..... .....•....
217,456
441,969
Whaiebone ..... •. •...•••.....
2,192

Total miscellaneous . . . . . .
Grand total...............

5,112
], 911
5, 934
325,361
4,174
1,111,480
998
36,375
99,467
225,953
444, 161

.05
5,112
.02
1,911
.06
5,934
43,659
3.09
.04
4,174
962,824
10.55
. 01 ·••••· ······
36,375
. 35
.94 ··••·• ......
208,959
2.14
4.22 ............

1------1-----1------1· - - - 1, 494, 821

766, 105

2, 260, 926

6, 276, 903

4, 258, 306

10, 535, 209

21. 47

····••·•••
······••••
··•····•·•
.......•..
·•••••·•••

1, 268, 948

988
99,467
439,777
540, 232

i====f= ===I==== ====cl:=====1=-===
100. 00
2, 018, 597 ...•..•••.

The trade with each country.-The extent of trade with each country
appears in Table 3, showing the value of :fishery products imported
from and exported to, and the balance of trade with each foreign coun·
try during the year ending June 30, 1894. In this table omissioIL is
made of ambergris, coral, cuttle-fish bone, seaweed and skins, the customs returns not being in sufficient detail to permit a statement of the
trade in these articles with each country. As the customs returns do
not show the imports for consumption from each country, it is necessary
in this compilation to use the extent of the imports, although the former
would furnish a better basis for comparison.
3. Statement of the fishery-trade ( exclusive of ambergris, coral, cuttle-fish bone, seaweed, and
skins) with each foreign country during the year ending June 30, 1894.

Countries.

Europe:
.A.ustria-Hu~ary •••.. ·~.. .......... .• . . . . .. . ........
Azores, and adeira Islands .. . . .. ... . .. ...... .... ..

iif

Imports.

Domestic
exports.

Excess of Excess of
imports
exports
over
over
exports. imports.

$168,391 ..... $. .,. . 7. .. _··$·1·6·8·'·3·9· l·. · · - -$· -,- ·o·o·
2 6
79
2 69

!. - -!I~l- : : ~i!I

s1:}llil~llllllllll:I\l!!li!lill\\111111-_··.:1!!

~i

'.'.'.!!!!
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3. Sta;temen_t of the fishery-t?-ade ( exclusive of amberg1·is, co1·al, cuttle-fish bone, seaweed, and
skins) with each foreign country during the yea1· ending June 30, 1894-Continued.

Countries.

Europe-Continued.
Swltzerlancl ..................................••.....
United Kingdom-

¥r~f~:i~
:: :: :::: ::: ::::::: :: :: :::::::::::: ::: ::::::
Scotland .•....•........... .. .................... • ..
Total Europe..................................

Imports.

Domestic
exports.

$3,223

Excess of Excess of
imports
exports
over
over
exports. imports.
$3,223 .......••.

782, 628 $1, 304, 493 . • . • . . . . . . . . $521, 865
111,477 . . . . . . . . . . • .
111,477 ....•.....
256, 185
70, 143
186,042 ......••••
3, 686, 837

North .America:
CanadaNova Scotia and New Brunswick ................. . 2,058,543
Quebec and Ontario ................• .............. .
173, 339
British Columbia ..... . .............. .. . . ......... .
107, 125
Newfoundland and Labrador ............... ... ..... .
136,305
Miquelon, Langley, etc ............................. .
117,255
Mexico .....••.•..........••••.•............•...•.•..
33,947
Central AmericaCosta Rica.........................................
1, 214
Guatemala ..•..............................•................ .. .
Honduras..........................................
268

2, 088, 958 ..... .... .....•......•

18,222
2,040,321 ..... ... ..
234,097 .•. . •. ... . . .
60,758
17, 407
89,718 .... ..... .
343
135,962 .....•....
175
117,080 ......... .
49,336 . ..• •. .•. • . .
15,389

British Honduras..................................
Bermuda.............................................
West IndiesBritish .•••••.•.•................................•..
Danish .......•.................................•.. .
Dutch •••..........................................
French .••.••.................................•... ..
Haiti .........................................•••..
Santo Domingo ..••.......•....•.........•••..•....
SpanishCuba .........•.•.................••..•.....•.....
Puerto Rico ........................••••.•..•.....

60

20,263
8,442
2,234
9,081
2,226
6,636
6,433

146,135
4,716
85
100
1,712
2,328

lOH, 584
1,892
10,440
5,945
652,723
82,599

42,551 .. ...•...•
2,824 .••...... .
. .• • . . . .. . . .
10,355
············
5,845
..••...•....
651,011
....•. ......
80,271

42,466
411

117,752
6,353

75,286
5,942

Total North America..........................

2,827,805

r~~as!fv~~~~--:::: ::::::::: :: ::: ::: ::: :::::::: ::: ::: ......:·.::~.
82

South America:

i;;f:t~~~.::::::::::::::::::::::::::::::::::::::::::: ...... i," 285.

Chili. ..................................•.............. .... .......
Colombia ........ ,...................................
44,918
Ecuador···-········································· ........ . .. .
GuianasBritish ............... . ..............•............ .. ............
Dutch .••.•..........................••...................•.....
French ......................•..•.................... · · · ·· ······
Peru ...................................••............ ············

~~~fz1:li;:: ·. ·.·.:::::::::::::::::::::::::::::::::::::: ······s," ilil4.
Total South America .......•.... -•.....••.....
.Asia and Oceanica:
China .................... , , , , .. , , ••• , , , • , , ..... , . . . . .
East Indies, British..................................
Dutch...................................
Hongkong

t,~~i;fsiI
s~i~:::::::::: :::: : ::::::::::::: : ::::::: : :::::::

:i~~i~~i~;1~: :: ::::::: ::::::::: :: ::::::::::: ::

French Oceanica ............ .. ......... _.............
Philippine I slands
Hawaiian Islands.:::::::::::::::::::: :: :::::::::::::
Total .Asia and Oceanica ... ···-········· .• . . . . .

19, 049
8,442
1,966
7,367
2,226
6,554
6,373

1,356,183 ............ I ......... .
15,700
61,383
16,057
27,631
6, 578

. .. . . . .••• .•
15,700
. ••. •. . ... .•
60,098
. .. . . . ...•..
16, 057
17,287 •••••.... .
..••...•••..
6,578

30,867
29,499
8,460
5,101
3,887
36,071

30,867
29,499
8,460
5, 101
3,887
30,077

241,234
52,197
t=====t=====F====1=====
38, 156
3, 064
35, 092
6, 136
5, 800
336
167 .• .• .. . .. . . .
167
11, 231
175, 743 . • • . . . . . . . . .

t64, 512

m......:~ ~~~. ~~~
~: m-... 2as," ose· ...... ~~~~~ . .. -2ai," iis

28,

27,

: ::: :: : : ::

224, 757
11, 431
213, 326 ......... .
479 ......... . . 479 ......... .
39
105, 101 . ..•. • •.••..
105,062

1-----1------1-----·1----319, 4.67

537,455

.Africa:
British .Africa....................................... . . . . . . ... . . .
24, 220 . . . • • • . . . • . .
24,220
Canary Islands . . . . . . . . . . . . . . . . . . . . • . . . . • . . . . . . . . . . . . . . . . . . . . . . . .
314 . . . . . • . . . . . .
314
French Africa . . . . . . . . . . . . . . . . . . . . . .• . . . • . . . . . . . . . . . .
355 . • . • • . . • . . . .
355 ......... .
Liberia ...•....•..•.......••....... _.. . • • . • . . . • • . . . . . . . . . . . . . . . . .
2, 095 . . • . . • . . . . . .
2, 095
Total Africa ................•..... ·-. ..... .... .
355
26,629
.AU other islands and ports .......... : ...• _ ......... _t===l,=7=4=6=!===7=,8=4=7=r-.=_=._=_=_=..=.=.=
• .=1:=:==2==,=61=7
Grand total ................•••....... _..... • . . .

6, 888, 407

4,258,306
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The most extensive :fishery trade is carried on with the Dominion of
Canada, the aggregate value of the imports from and exports to those
provinces in 1894 being $2,608,733, nearly all of which represents imports. Ranking next in extent of :fishery-trade are England, France,
Haiti, Sweden and Norway, . Netherlands, and Germany, respectively.
The following summary shows the extent of the trade in 1894 with those
countries with which it generally exceeds $100,000:
4:. Statement of the total flshery-t1·ade ( exclusive of ambergris, coral, cuttle-fish bone, seaweed,
and skins) with each principal f01·eign country during tli.e year ending June 30, 1894.
Designation.

Domestic
exports.

Total.

$2, 608, 733

1, 712

$269, 726
1
•
652, 723

90, 865

58,
438, 333

529, 198

224, 757

11, 431

236, ~8~
9~4

1~bo5
1

'343

136,648

Imports.

Canada . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . • . . . . . . . . . . $2, 339, 007

}~:~~~~:: :: : : : : : :: : : : : : : : : : : : :: : : : :: : :: ::: : :::::: :::::
Haiti . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . .

t~:t~~:ifs
~~~':"-~~:: :::::::::::: :: :::::::::::::::::::
Germany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . .

~~1:;:~~~;t -i~di~;:::::::: ::::::: ::::::::::::::::::::
French Oceanica ........................... _...........
British Australasia ... - -.... - - - - - - ·· · · .. - --- - · · ·· · · · · · ·

:~~f~~~f1~;;ci:::: :: ::: ::: :::: :: ::: ::: ::: ::::::: :: :::: :
~tlr~~~~~~~-~~~:::::: :::::::::::: ::::::::::::::::::::

rr~1~:i

0
~·-~~~~ ~~::~~~:::::::::::::::::::::::::::::::::

~ri~:~~~~~8•1~.~~~: ::~::::::::::: ::::::~::::::: :::::::::

1,

m: i~:

~~~: ~!~

Percentage
· of total.

i: 654,
~~~: m
435

m ~~~ m: ~t~
m: m 1~~: ~i: ~:~: ~i~
m i~~·~:~ i:i:
!~: m-...ii1;1;2· ~:~: m
UI:!~~
nu~~
2~~ ;~gJg~ ~~u:
~~~:

3,

175

297,

'

~~: ~~

11. 02
~:

~i
ti~
2. 24
~:i!
5. 04

1. 68
1. 22

U!
ti~
7:

~f

Total ..... ...................................... _1-6-,8-8-8,-4-07-1--4-,2-5-8,-3-06-+l-1-,1-4-6,-71-3-,---::1-:-00:-.:-:00
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11.-THE IMPORT TRADE.

Imports from 1821 to 1853.-As fish were among the principal food
resources of the United States during its early history, it is not remarkable that the imports of fishery products were of small extent. With
the increase of the fisheries of the British North American Provinces,
the marketing of the products of those fisheries was gradually extended
in this country. Those products were largely pickled mackerel, salmon,
lierring, shad, etc., dried cod, and fish oil. The total imports increased
in value from $13,186 in 1821 to $1,142,541 in 1853. From 1821 to 1853
inclusive, the total value of :fishery products imported aggregated
$7,776,706, of which $7,330,268 worth, or 94 per cent, were received
from the British Provinces. During this period, however, the exports
of foreign fishery-products amounted to $1,536,900, leaving $6,239,806
as the value imported for consumption in this country.
Table 5, modified from a compilation 1 of the Bureau of Statistics,
United States Treasury Department, shows in classified form the annual
imports of :fishery products during each year from 1821 to 1853, inclusive,
and a separate statement of the value of the annual imports from the
British North American Provinces and from all other countries.
5. Classified statement of the imports of .fishery p1·oducts into the United Sta_tes during each
yea1· from 1821 to 1853, inclusive.

Year ending-

Brine-salted or pickled fish.

Dried or smoked
fish.
Quintals.

Values.

Mackerel.

Salmon.
Barrels.

Values.

Barrels.

Values.

Herring and shad.
Barrels.

Values.

(a)
(a)
-(a)
· (a)
(a)
(a)
· (a)
(a)
(a)
(a)
(a)
(a)
(a)
(a)
(a)
(a)
(a)
(a)
(a)
(a)
(a)
(a)

(a)
(a)
(a)
(a)
(a)
(a)
(a)
(a)
(a)
(a)
(a)
(a)
(a)
(a)
(a)
(a)
(a)
(a)
(a)
(a)
(a)
(a)

--Sept. 30, 1821 ...
1822 ...
]823 ...
1824 ...
1825 ...
1826 ...
1827 ...
1828 ...
1829 ...
1630 ...
1831. ..
1832 ...
1833 ...
1834 ...
1835 ...
1836 ...
1837 ...
1838 ...
1839 ...
1840 ...
1841 ...
1842 ...
June 30, 1843 ...
1844 ...
1845 ...
1846 ...
1847 ...
1848 ...
1 Quarterly

346 ................
712
2,969 ...............
1,144 . .............. .
1,628 .............
757 --------··
685 ................
434
492
351 ........ .........
1,363 ................
1, 359· ... .. ...........
6,068 ....... - - .. - .. 824
$7,795
1,379
13,425
1,872
12,178
2,043
13,528
2,015
14, 111
4,295
24,303
4,061
19,355
2,433
19,262
1,265
5,186
188
1, 411
360
3,067
1,297
9,646
875
9,319
8,274
25,711
51,826
127,799

--·------·

-- -·-- ---·--------·

1,048 ·· ·····----1,244 . .................
1,507 . ................
4,574 . ................
1,540 -------·-···
1,013 . ...............
1,540 . ..............
730
699 ...............
1,621 . ..................
2,315
2,104 ...................
1,652 -----------2,009
$22, 616
2,546
28,606
2,976
35,884
50, O:l5
3,543
3,790
58,791
5,338
73,768
4,860
78,232
72,317
4,951
54,679
4,693
26,993
2,640

·----------------------

(a)
(a)
(a)
(a)

(a)
(a)
(a)
(a)

7,633

80,944

7 . ...................
387 . ................
67 . ...............
790
242 ..................
87 . ..............
39 . ..................
38 . ..............
95
391 ------·----4,552 .. ...............
32
20 .. ...................
223
$691
8,153
29,316
6,037
36,470
1,256
9,089
1,595
182
7,046
60, 374
11,823
114,590
10,887
116,459
8,194
58,812
12,334
57,457

------------

-----------·
------------

(a)
(a)
(a)
(a)

122, 594

(a)
(a)
(a)
(a)

535,128

c399
(a)
(a)
(a)
(a)
(a)

c$2, 048
(a)
(a)
(a)
(a)
(a)

report of the Chief of the Bureau of Statistics, Treasury Department, for the three
1
406
m~ni!~l~d~~utfih~~Age~tt~r
,I?· '
c Exclusive of 1844--1847.

J:t
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5. Classified statement of the imports of fishery p1·oducts into the United States during each
year from 1821 to 1853, inclusive-Continued.
Brine-salted or pickled fish.

Dried or smoked
fish.

Year. ending-

Quintals. Yalues.

Salmon.
Barrels.

Herring and shad.

Mackerel.

Values.

Barrels.

Barrels.

Values.

--.June

no, 1849 ...
1850 . ..
1851. ..
1852 ...
1853 ...

Total ....

22,520
25,115
14,705
49,299
97,507

$43,709
45,961
27,769
55,171
214,016

8,244
8,721
7,964
7,947
7,235

310,461

b692, 722

C 106,677

- - - ·--

.All other fish.

138,505
75,491
102,638
78,334
54,411

$465,286
335,736
549, 525
327,613
329, 233

13,961
10,868
21,714
26,696
66,584

$29,761
37,037
54,449
73,584
159,027

dl, 026, 084 c644, 855

d3, 027, 374

e 140,222

e355, 906

$81,200
85,447
85,705
96,526
94,341

Sept. 30, 1821. ••.
1822 ..•.
1823 .••.
1824 ..•.
1825 .••.
1826 ..•.
1827 .••.
1828 .••.
1829 ....

1830 ..•.
1831. ••.
1832 .•••
1833 .••.
1834 .•. .
1835 •••.
1836 .•..
1837 .•••
1838 .••.
1839 .•••
1840 ....
1841. ...
1842 ....

.June 30, 1843 •••.
1844 ....

1845 .••.
1846 ....
1847 ..•.
1848 ....

184.9 .•..
1850 .•..
1851. •..
1852 .••.
1853 •••.

Total. .••.

116
95
268
651
778
242
101
187
138
715
454
264
8,o
1,515
3,144
5,094
3,111
3, 521
14,489
8,810
2,175
1,791
1,391
43,542
30,506
. . 81, ~02
91,113
23,344
5,363
13,300
21,016
20,083
31, 153

Values.

..............

···--------...................

...................
................. .

-----------·
.................

...... ..............
...................
..................
... .............
..................

-----------$11,838
15,435
30,774
24,828
21,775
71,489
48,979
14,149
8,754
3,704
261,013
280,519
, 279,515
452,357
71,774
13,097
38,451
64, 02:l
65,993
90,143

360,712 /1, 868,609

Imported from-

Whale and fish oil .

Year endingBarrels.

Values.

---

Gallons.

Values.

...............

Total
values.

11,706
84,077
39,669
44,765
3,220
8,803
541,332

3,539
16,863
12,864
18,493
1,281
3,847
255,781

h$13, 186
h19, 255
h31, 914
h43, 411
h29, 500
h18, 841
h24, 971
h IO, 469
hl6, 182
h27, 624
h49, 421
h28, 584
h45, 649
42,955
88,279
115,894
98,044
96,571
342,755
275,352
225,036
128,533
91,871
264, 227
290,165
288,834
481,607
832,508
645,917
561,125
782,751
622,734
1, 142,541

1,207,582

/447, 004

7,776,706

418
1,194
2,231
786

------······
....................

2001···········

194
238
4,(J09
1,372
96
456
421
6,571
34
4,088
1,421
767
781
400,151
37,236
6,705
3,573
771
297
(g)
(g)

.....••••• ..
....••......
········•••·
...••.•.....

....................
..................

..................
........ $i5°
1,497
588
564
299
112,821
14,196
2,849
1,102
258
147
(g)
(g)

British
North
American
provinces.

All other
countries.

$963

$12,223
18,831
30,466
42,968
29,337
18,649
24,537
9,944
15,343
27,001
47,686
28,318
42, 714
35,562
82,172
90,611
84,081
90,364
219,934
257,881
215,029
122,767
89,183
261,349
283,178
284,584
470,107
816,687
615,554
522,942
765, 489
603,534
1,071,243

434
525
839
623
1,735
266
2,935
7,393
6,107
25,283
13,963
6,207
122,821
17,471
10,007
5,766
2,688
2,878
6,987
4,250
11, 5oO
15,821
30, 363
38,183
17,262
19,200
71,298

7,330,268

446,438

424
1,448
443

163
192

b Exclusive of 1821-1833.
e Exclusive of 1821-1842 and 1844-1848.
c Exclusive of 1844-1847.
/Exclusive of 1821-1833.
d Exclusive of 1821-1833 and 1844-1847.
gNot known.
hExclusive of whale and fish oil, the value of which is unknown.

Imports from 1854 to 1868.-Tbe annual imports during each year
from 1854 to 1868, inclusive, are shown in Table 6. From September 11,
1854, to March 17, 1866, fishery products from the British North American Provinces were admitted into this country free of duty. As the
classification of the receipts from the Provinces differed somewhat from
the classification of other receipts, a separate statement is made of the
imports 11ot under reciprocity and those under reciprocity treaty. This
compilation, like Table 5, shows the extent of the imports, and it
should be considered with Table 1 to learn the value of the imports for
consumption.
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6. Classified statement of ·t he imports _o f jishm·y p1·oducts into the United States during each
year from 1854 to 1868, inclusive.
Imports not under reciprocity treaty.
Year ending
.June 30-

Pickled or brine·salted fish.

Fish, dried or
smoked.
Quintals.

1854 ..••••......
1855 .........•..
1856 .••.....•.•.
1857 .•...•••.••.
1858 ............
1859 ......•...• .
1860 . ..•........
1861 ..•..••...•.
1862 ... ... ......
1863 .••..•....•.
1864 .......•••• •
1865 .••.......•.
1866 .......•.•••
1867 .....••.... .
1868 •••..•...•..

Salmon.

Values.

76,074
111,913
65,968
43,994
41,151
40,450
66,417
53,448
(b)
(b)
(b)
(b)
(b)

Barrels.

Barrels.

6,810
6,316
685
700
337
1,127
4
132
58
88
72
13
786
6,670
6,546

$94,335
85,796
3,106
3,949
2,446
6,763
111
1,110
460
419
956
188
4,317
129,051
90,287

62,499
80,990
81
20
45
5,067
58
110

30,344

423,294

$181,469
265,934
158,233
96,607
111,709
107, 615
149,217
120,462
(b)
(b)
(b)
(b)
(b)
(b)
(b)

(b)
(b)

Total .••. d499, 415 dl, 191,246

Mackerel.

Values.

----

Herring.

Values.

Barrels.
61,485

$477,131
432,431
138
144
369
6,661
258
695

a46, 902
a 3,587
a 8,831

5,312
77,503
41,656

48,121
675,986
364,439

3,892
7,756
5,489
5,053
c2, 595
c3, 332
c4, 342
4,107
8,842
102,929
62,659

273,351

2,006,525

331,801

---------·
...............
...............
10

······------

---------···----------152

Values.

---$158,348
129,938
22,808
49,213
18,905
39,001
38,308
:!8, 367
22,400
29,037
34,569
38,394
81,761
396,948
291,435
1,379,432

Imports not under reciprocity treaty-Continued.
Year ending
June 30-

Sardines in
oil.

A.11 other fish.
Barrels.

Values.
1854 ••••••••••••
1855 ...•••••••••
1856 .•.••••••••.
1857 ...•••••••..
1858 ..•••••.....
1859 ..••••••••••
1860 .•••••••••••

(e)
$274,137
251,278
299,679

1861. .••••••••••
1862 .•••••••••••
1863 .••••••••••.
1864 ..•.••••••••
1865 ...•.•••••••
1866 .•••.•••••••
1867 ..••••••••••
1868 .•••••••••••

226,624
186,417
383,223
504, 079
304,713
987,920
478,619
471,707

Total .••.

. 4, 318,396

Values.

41,652
26,050
454
706
980
1,763
757

(e)
(e)
(e)

Whale and fish oil.
Gallons.

Values.

Values.

$149,824
86,231
2,658
4,633
5,209
8,673
4,990

243, 3Jl4
103,.8.44
18,430
36,558
37,437
7,220
. 1.85, 903

$116,570
..36,650
. 8,044
17,693
18,627
3,504
41,903

. $1, 177, 677
1,036,980
. 194, 987
172,239
431,402
423,495
534,466

6,533
26,747
77,343
45,262
20,602
138,842
466,289
872,889

73, .325
)!6, 933
. 42,808
34,097
11, .397
178,496
800,152
125,906

. 29,662
14,428
17,184
16,970
6,427
117,409
183,184
68,509

413,453
250,452
507,206
601,836
870,476
1,823,870
2,380,077
1,658,766

1, .411, 225

1,425,840

696,764

11,426,882

Pound,.
194,850
1,152,934
3,071,842
1,702,166
743,173
5,539,948
14,318,175
13,347,948

--·············

Total.

Imports under reciprocity treaty with British North American provinces.
Year
ending
June30-

Fish, dried or
smoked.
Pounds .

Values.

1854 .•..•• ..................
$6,211
1855 ..•• • .
256,892
1856 ...... 19,569,744 528,788
1857 ...... 13,289, 717 470,416
1858 ...... 10,446,069 841,855
1859 ···•·• 15,244,423 422,505
8,847,099 813,491
1860 ······
1861 •.. •.. 13,577,887 415,201
1862 .•....
5,646,947 143,602
1863 •..••• 12,257,352 253,925
1864 ...•.. 17,894,506 290,647
1865 ....•. 15,010,007 288,501
(e)
383,561
1866 ...••.
1867 ...... ..................
1868 •..•.• ........ - ......... ............

Fish, pickled or
brine-salted.
Barrels.

Values.

A.llother Whale and fish oil.
fish.

Total.

A.11 im·
ports.

Values. Gallons. Values.

Values.

Values.

- - - - ·- - - - - - - - - - - - - - - - - - - - 1,038
240,585
226,064
285,096
278,774
801,917
202,976
179,076
. 94,220
152,827
240,412
(e)

$5,582
1,336,268
1,162,938
1,172, 916
1,828,969
1,889,852
945,608
678,093
384,011
781,090
1, 510,257
1,527,352

$5,408
29,795
62,365
182,898
150,559
256,417
805,192
192,272
198,618
881,348
891,088
799,213

............... . ........... ---·- ---·

. .... $932 · $18; 183 $1,177,677
1,055,118
1,458
249,189 179,346 2,074,197 2,269,184
864,888 275,182 1,970,896 2,143,185
269,059 160,607 l ; 858,276 2,289,678
558,350 · 314,830 2, 222·, 863 2,646,858
428,660 230,·598 2, 190,-858 2,724,824
245,236 131,816 1,797,812 2,211,265
64,106 1,078,078 1,828,525
110,665
206, 124 ·120, 617
957,166 1,464,372
90,570
74,070 l,4'77, ·155 2,078,991
87,766
23,538 2,213,884 2,583,860
(e)
341,613 8,051-,17-89 4,375,109
2,330,077
.. . ............... .............. ······---· 1,658,766

Total. .. /132, 040, 643 3,858,703 !2,152,485 12,222,926 2,911,168 /2,561,965 1,917,255 20,910,052 32,336,934

a Including shad.

blncluded with "A.11 other fish."

c Including mackerel.

dExclusive of 1862-1868.

eNotknown.
/Exclusive of 1866.
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Imports from 1869 to 1894.-Table 7 shows in classified form the
values of all :fishery products imported for consumption during each
year from 1869 to 1894; inclusive. This statement covers the period in
which the imports have made the greatest increase, the value during
the last four years of this series being 176 per cent greater than during
the first four years. This increase has occurred in nearly all articles,
but it is most pronounced in case of brine-salted or pickled fish, shellfish, miscellaneous canned fish, and miscellaneous :fishery products.
7. Classified statement of the imports fo1· consumption of fishery products into the Uri.ited
States during each yea1· from 1869 to 1894, inclusive.
Fresh or
frozen.

, Year enclmg .June 30-

Brinesalted.

Canned fish and shell-fish.
Sardines.

Others.

$242,675
279,320
297,532
346,315
274,091
315,858
34,2, 729
283,734
321,161
376,722
474,529
572,533
708,170
736,765
668,887
754,209
867,490
928,344
879,205
652,271
510,870
535,104
563,391

$287,934
263,982
249,691
130,039
190,693
247,046
347,296
292,925
321,240
409,066
454,338
519,030
795,853
913,441
1,290,527
1,279, 025
!, 242,800
524,548
511,991
581,439
609,396
535,374
434,822
364,933
401,299
292,701

$908,039
896, 976
863,803
696, 942
980,726
1,360,316
1,228,135
1,293,221
926,406
1,489,003
1,187,207
1,114,267
1,301,135
1, 210,711
1,548,009
2,044,845
1,694,214
906,833
1,398,223
1,469,971
1,476,888
1,988,307
2,4.10, 868
2,114,247
2,196,226
2,146,780

$640,159
980,989
912, 555
683, 095
986,769
886,677
610, 705
587,880
722,997
681,673
833,302
1,115,662
956,022
796,279
773,629
976,754
677,068
762,879
817,675
940,036
806,097
764,506
1,000,843
1,175,892
1,258, 158
900,780

$33,218
33,990
40,784
71,470
84,308
260,016
416,264
124,300
42,491
40,916
68,887
101,381
176, 349
356,626
371,684
283,082
419,619
324,099
357,364
486,995
614,023
632, 128
1,044,615
629,270
696,258
679,231

TotaL __ . _____ ••.. _____________ 11,931,905

13,491,429

36,852,298

22,249,081

8,389,368

Unknown.
1869 ---- --- ------ ------ ------- ------- ____
do _____
1870.___
----------- ------------ -------___________________________
--- ____ do _____
1871
1872 -- ------ -- --------- ------ _------·
1873 --------------------------------1874 _--- --- ------ ---------- -- ----- --1875 - ------ ----- ----- ---- ----- ------·
1876 _------ ------ ---------------·- -··
1877 --------------------------------1878
__ , _____________ , ________________
1879 _------ ------ _--·----- -------- -- 1880 --------------------------------·
1881 _______ ------ ------ -------------.
1882 --------------------------------1883 - ------ ------------ _------· ··---1884 --------------------------------1885 ---------------------------------·--·1886
1887 --__ • -----------------------____ • ________ .••••. __ . ________
1888 _. ----- ··--·-- -··- -------- ---····
1889 --- ---- -------------------- -----1890 _------ ------. --·---------------1891
_------ -------------------- -----1892 _________________________________
1893 ___ . __ • _________ .. _____ .•• _~ _.••.
1894 ________________ , ________________

Year ending .June 301869 __ . _.. _____ . _____ .. ~ _. ____ .
1870 ____________ . ______ •••••• __

Shellfish and Fish sounds, Marine oils. Miscellaneous Total values.
products.
turtles.
isinglass, etc.

.....................

-·------------------------·
--------------------·--·--·
-··-···----------·-··-- ........

$3,808
4,260
8,984
10,920
60,152
129,382
13,356
15,175
12,071
4,835
15,859
15,243
31,642
39,516
30,472
55,469
64,632
76,452
105,161
123,093
125,831
180,783
207,221
255,780
199,109

Total.-·-···-·- __________

1,789,296

1871 -------- ------------------1872 _-------------------------·
1873 -- --- ------ _--------------·
1874 -- ------------· -----------J 375 -- -- -- __ -- --- ------ _---- ___
1876 ------------- -------------1877 ------ --------------------1878 ----------- ------ ------- --·
1879. --------·· ·--------------1880 ------------ --------------1881 ------- ------ -------------1882 _··- -- ------ --------- -----1883 --------------------------1884 --------------------------1885 ----- -- ----------· --------1886 -------------- -------- ----1887 ---------------··- ------·-1888 ...................................................
1889 ··---------·------------- . 1890 -----------·-···--·-··-----1891 --------·-·-----------·---1892
1893
1894.

Dried or
smoked.

166,305
181,784
185,662
176,843
112,302
63, 186
112,106
76,093
74,198
42,309

$426,874
369,167
204,228
158, 504
119,788
163,046
185,404
151,249
119,340
211,847
125,547
223,139
361,956
270,250
280,575
373,773
209,845
88,811
85,839
92, 515
105,938
95,947
113,775
151,000
285,593
184,510

$106,366
128,522
179,413
413,824
400,006
295,272
281,786
397,965
301,247
300,222
385,661
506,930
532,614
549,245
581,602
536,370
445,038
562,246
545,304
463,160
588,264
727, 076
1,029,952
1,457,920
2,005,573
1,268,002

$2,411,309
2,685,523
2,461,276
2,433,970
3,176,280
3,666,301
3,597,688
3,177, 309
2,796,990
3,592,079
3,546,276
4,115,454
4,759, 133
4,771,871
5, 647,650
6,361,715
5,647, 123
4, 08l, 719
4,732,719
5,183,610
5,364,345
5,811,560
6,980,035
6,687,446
7,708,189
6,276,903

2,826,056

5,158,460

14,989,580

117,677,473

$8,719
8,089
6,542
28,437
123,750
96,244
52,401
42,322
32,236
104,552
202,765
198,025
243,239
169,148
189,575
129,224
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A series of tables is next presented, showing in detail the quantities
and values of the various kinds of :fishery products included in each
classification noted in the preceding table.
The fresh fish consist principally of various sea fish received from
Nova Scotia, fish caught on the north side of the Great Lakes, and of
salmon. The extent of these imports increased almost constantly until
1891, when a duty of one-fourth of a cent per pound was imposed on
herring and three-fourths of a cent on salmon and all other fresh fish,
all being admitted free of duty previous to that time. While this duty
had little effect on the receipts of salmon and other valuable species,
yet it diminished very considerably the imports of cheaper fish, such as
hake, herring, etc. The average value of all fresh fish received in 1889
was only $1..92 per 100 pounds; in 1894 it was $4.87 per 100 pounds,
the increase being du~ almost entirely to an elimination of the cheap
grades. The customs returns do not present a very extensive classification of the fresh fish imported, but such returns as are available are
given in Table 8.
8. Statement of the fresh fish imported for consumption into the United States during each
year from 1872 to 1894, inclusive.
Mackerel.

Salmon.

Trout.

Year ending June 30-

1884 •. ····---·· ··············· · ····
1885 .•••....•• ••• .•••... . .......•. .
1886 .••••.........•...•••.....•....
1887 .••........•....•.......•......
1888 .•••.•••.• .•. .••..•. ..•••.••...
1889 ..•...• ··-·····················
1890 •.•••.•.......... ....•...•••••.
1891 •.••••.••..• ..•• ..... ...••..• • .
1892 •••••••..••........ .••.•• ·•·•··
1893 ......••.-..••...•••..••••••.•..
1894 .••••••..'••...•.....••..••.....

Pounds.

Values.

Pounds.

Values.

Pouncls.

Values.

(a)
(a)
(a)
(a)

(a)
(a)
(a)
(a)

(a)
(a)
(a)
(a)

$76,514
27,640
44,596
22,166

(a)
(a)
(a)

(a)
(a)
(a)

$120,318
152,822
144, 71!1
119,361
77,726
104,875
91,022
80,649
105,565
116,124
156,163

(a)
(a)
(a)
(a)

1,418,330
546,547
783,079
736,779

1,015,923
1,336,541
1,303, 704
1,583,464
768,727
1,011,456
873,014
844,940
1,242,760
1,238,605
1,891,742

Whitefish.
Year ending June 30Pounds.

Values.

.All others.
Pounds.

Values.

1872 .•••••••••..•. : .•.• •...•................•.......•..•............. ···•·••...
1873. . • • . • • • . . . . . . . . . . . . . . . . • • . . • • . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1874........... . .. . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . ... . .. . . . .
1875............... ................ . • . . . . • . . • • • . .• . . . . . . . . . . . . . . •• • • . . . . . . . . . . .
1876 .•••••••.......•.......•....•.......•......•............•••.......•. ! . . . . . .
1877. . • • • • . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . • . . . . . • • . . . . . . . . . . . . . . . . • . . . . . .
1878 ..•••..•••..... .••..•.. •••...•...... ....... ..•....•. . ...•....... . ..........
1879 .•••••••.•.........•......•.... ············ .••.•............... .. ········•·
1880. . • • • . • . • . . . • . . . . . . • • . . . . . . . . . . . . . . . • . . . • . . . . • • • . . . . . . . . . . . . . . . . . . . . . . • . . • .
1881. • • • • • • • . • . . . . . . . . . . . . . . . . . . . . . . • • • . . . . . . . . . . . . . . . • • . . . . • . • . • . . . . . . . . . . . . . .
1882 ..••..•...• .. ..•.• •.. .•• ...•.•....•.........•••••.• .........•.••...........
1883. • • • • • • • • • . . . • . . • • . . • . • . . . • • . • . • • • • • . . . . • • • . • • . . . . • • . . . . . . . . . . . . . . . . . . . . . . .
1884 .••••••• ..•...•. .••..... .......
(a)
(a)
18,910,363 $587,852
1885.... .. • • . . .•...... .• . . • . . ..•. .•
(a)
(a)
18,315,020
583,943
1886............... .. .. . .... .......
(a)
(a)
19,702,995
524,168
1887................ .• . . . . • • . . •. • . .
(a)
(a)
26,911,790
634,848
1888. • • • • . . . • . • . . • • • • • • . . . • . . . • • • . . 2, 879, 054 $105, 675 26, 165, 772
539, 668
1889.................... ........... 3, 048, 791
106, 221 40, 557, 570
584, 616
1890. • • • • • • • • • . • . . . . • . • . • • . . . • • • • . . 2, 648, 678
86, 103 33, 373, 961
551, 680
1891............. ••• . . . • • • . . . • .. • . •
(a)
(a)
22,030,351
549,456
1892. •••••• •••••••••••• ... . •. ••••• .
(a)
(a)
9,370,965
405,305
1893.. •• • •• .••• .• •••••. .•••.. .••...
(a)
(a)
10,867,641
418,980
1894....... .. . . .. . . . . . . . .. . .. . .. . . .
(a)
(a)
9,681, 799
407,228

a Classed with ''.All others."

2,156,307
3,229,531
3,192,469

$67,907
104,992
105,804

(a)
(a)
(a)
(a)

(a)
(a)
(a)
(a)

Total.
Pounds.
7,647,482
8, 386, 624
9,332,878
14,887,205
12,327, 015
13, 453, 033
9,914,296
7,949,063
10, 780, 051
13, 066, 101
15,321,009
15, 860, 390
19,926,286
19,651,561
21,006,699
28,495,254
33, 388, 190
48, 393, 895
40, 871, 201
23,612,070
10,613,725
12,106,246
11,573,541

Values.
$242,675
279,320
297,532
346,315
274,091
315,858
342,729
283,734
321,161
376,722
474,529
572,533
708,170
736,765
668,887
754,209
867,490
928,344
879,205
652,271
510,870
535, 10,
563,391
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Table 9 shows the quantities and values of dried cod, smoked herring,
and other dried or smoked fish imported for consumption. .A. duty of
one-half cent per pound was imposed on these imports prior to 1891, and
since then it has been three-fourths of a cent per pound, the effect of this
increase being apparent in the diminished receipts in 1891 and the following years. The large and abrupt decrease in imports in 1886 was
due to the termination of the Washington treaty, which admitted free
of duty fish from the British North American Provinces. The slight
difference in the imports of dried or smoked fish during the first and
the last year here reported is somewhat noticeable.
9. Statement of the dry-salted and smoked .fish imported for consumption into the United
States during each year from 1869 to 1894, inclusive.
Cod, haddock, hake,

etc.

Year ending
June 301869.---·--·--1870 ..•••.•••••
1871. •••.••.••.
1872 ..•..• •••••
1873 ••••..•••••
1874 .•••.••••••
1875 •. ·•··•••··
1876 . • ••.••••••
1877 ... ··•••··•
1878 .•...••.•••
1879 ...•...•...
1880 .•••.••.•••
1881. ..•.... __ _
1882 .. ·······-·
1883 ..••.••••.•
1884 ..•••••••••
1885 ...•.•.••..
1886 . . ••..•.•••
1887 -· -········
1888 ..••.••••••
1889 ...•.•.•...
1890 .. · ······- ·
1891.. -········
1892 ..•...••••.
1893 .. ········1894 ...•..•••••

Herring.

Pounds.

Values.

Pounds.*

Values.

(a)
(a)
(a)
(a)
(a)
(a)
(a)
(a)
(a)
(a)
(a)·
(a)
(a)
(a)
(a)

(a)
(a)
(a)
(a)
(a)
(a)
(a)
(a)
(a)
(a)
(a)
(a)
(a)
(a)
(a)

(a)
(a)
(a)
(a)
(a)

(a)
(a)
(a)
(a)
(a)

26,828,085
32,326,686
10,998,072
8,997, 7fi0
10,446,892
9,752,941
8,303,585
6,845,576
5,804, /i48
7,433,163
5,468,750

$993,489
943,116
286,505
264,260
316,259
1117, 687
247,327
254,074
229,255
291,531
202,725

1,029,095
1,547,245
1,535,950
1,582,853
2,109,150
1,912, 355
2,543,075
3,384,215
5,441,805
3,283,890
8,330,641
10,441,355
4,246,970
5,533,802
3,994,101
4,226,839
4,824,261
3,723,654
2,294,159
1,710,634
852,480

$34,670
63,223
57,560
39,459
52,715
46,975
69,986
92,604
134,378
120,014
137,975
129,034
64,457
86,390
86,607
122,027
99,362
91,032
52,442
33,815
23,570

Total.

Others.
Pounds.

Values.

Pounds.

8,943,318 $287,934 8,943,318 $287,934
263,982
263,982 7,209,130
7,209,130
249,691
249,691 6,762,520
6,762,520
130,039
3,558,990
130,039
3,558,990
190,693
190,693 5,128,404
5,128,404
247, 046
8,256,225
212,376
7,227,130
347,296
284,073 9,832,214
8,284,969
292,925
8,264,127
235,365
6,728, 177
321,240
281,781 7,972,375
6; 389,522
409,066
356,351 13,197,753
11,088,603
454,338
407,363 14,249,191
12,336,836
519,030
449,044 17,617,603
15,074,528
795,853
703,249 27,054,551
23,670,336
913, 441
779,063 29,632,356
24,190,551
27,427,083 1,170,513 30,710,973 1. 290,527
147,561 39, ·063, 402 1,279, 02
3,904,676
170,650 47,611,498 1,242, 80
4,843,457
524, 54
173,586 20. 647,382
5,402,340
511,991
161,341 19,784,388
5,252,836
581,439
178,573 19, '200, 747
4,759,754
609; 39
169,682 19,020,620
5,040,840
535, 37
188,685 18,653,452
5,525,606
434, 82
89,716 12,721,678
2,152,448
364, 93
83,236 9,941,833
1,839,126
401 ,299
75,953 10,936,755
1,792,958
292, 70
66,406 8,049,341
1,728,111

Tot.al ... bl33,206,048 b4,346,228 c74,548,529 cl,638,295 216,262,249

7,506,906 424,020,826 13,491,4.!

*From 1874 to 1883, inclusive, the weight is estimated at 5 pounds per box.
a Included with "Others."
· b Exclusive of 1869.:1883.

cE:x:clusive of 1869-1873.

Values.
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Brine-salted fish constitute the most important class of :fishery products imported into this country. Herring and mackerel are the most
important species, the others being salmon, cod, etc. Of the 5,054,554
barrels of brine-salted fish imported for consumption during the twentysix years ending in 1894, as shown in Table 10, 56 per cent were herring,
37 per cent mackerel, and 3 ·p er cent salmon. However, the herring
only slightly exceeded the mackerel in total value, the imports of the
former being worth $16,978,802, and of the latter $16,401,462 . . The
imports of pickled fish vary somewhat from year to year, yet the general increase is quite noticeable.
The rate of duty on herring and mackerel during the period herein
reported has been uniformly $1 and $2 per barrel, respectively. . On
salmon, previous to 1884, the duty was $3 per barrel, and since then
only $2 per barrel. The rate of duty on other pickled fish was $1.50
previous to 1884 and $2 per barrel since then. These tariff rates, however; did not relate to the imports from the British North .American
Provinces during the operation of the Washington treaty:
10. Statement of the brine-salted 01· pickled fish imp01·ted for consumption into the United
States during each yeai· frorn 1869 to 1894, inclusive.
Herring.
Year
ending
June30- Barrels. Values.

Mackerel.
Barrels.

Values.

Salmon.
Barrels.

Values .

Others.a,
Barrels.

Total.

Values. Barrels.

Values.

---- ---- - -- -------1869 .•••••
1870 .•.•..
1871. •••••
1872 .••• • •
1873 . •••••
1874 .•.•••
1875 .•••••
1876 .• •• •.
1877 ••••••
1878 .••.••
1879 .•.•••
1880 .•.•••
1881. ..•••
)882 .•..••
1883 ......
1884 ......
1885 .•.•••
1886 ...•••
1887 . ....•
1888 .•.•••
1889 .....•
1890 .• ....
1891. •.•..
1892 .•....
1893 .•....
1894 ......

91,568 $425,213
398,596
87, 284
62, 022
356,760
62, 475
332,707
63, 498
352,235
82,739
433,999
98,191
516,973
107,319
493,162
76,699
397,522
95,308
431,832
77,037
383,494
74, 559
445,620
93, 987
519,342
114,300
649,900
150,440
914, 433
165,019
976,816
183,818
858,249
92,660
617, 035
107,189
748,321
126, 104
826,251
796,651
112, 453
123,831
880, 238
954, 697
128,363
150,603 1,167,376
163,050 1,151,112
141,476
950,268

---

27,481 $306,696
28,480
291,528
28, 479
309, 074
39,572
247,701
70,651
523,577
90,874
806,089
78,132
587,349
695,917
76,599
373,897
44,178
102,001
907,081
101,453
650,067
112,398 . 492, !!34
615, 162
120,361
394,323
57, 862
52,073
427,476
873,680
88,231
92,147
702, 030
222,716
31,848
563, 855
64,925
56,646
548, 073
42,394
574, 722
71,038 1, 011, 921
113,276 1, 356, 113
88,209
863, 191
84, 21.i
960, 588
94, 836 1,095,702

8,455 $HO, 591 9,732
10,620 137,055 9,961
9,356 145, 264 7, 003
80,171 7,455
5,344
73,231 4,555
4,579
65,626 9,770
4,875
62,940 9,393
4,812
49,970 8,852
4,200
61,733 16,390
5,438
8,596 109,309 5,403
9,586 108,363 7,175
8,258 118, 259 11,944
91,382 15, 838
5,848
86,478 12,802
4, 751
93,639 17,537
4,725
6,447 100,946 16,205
5,621
73,000 12, 984
46,073 2,930
4,398
67, 092 2,841
4,588
68,916 3,853
4,673
4, 963
77,070 3, 437
3,989
68,102 3,550
b 4, 836
79,959 2,796
60,918 3,622
b 4,397
b 4, 546
63, 722 2,747
84,442 2,017
b 5,508

$65,539 137,236 $908,039
69,797 136,345
896,976
52, 705 106,860
863,803
36,363 1a, 846
696,942
31,683 143,283
980,726
54,602 188,258 1,360,316
60,873 190,528 1,228,135
54,172 196,970 1,293,221
93,254 142,705
926,406
40,781 211,308 1,489,003
45,283 195,251 1,187,207
57,454 207,159 1,114,267
75, 249 236,034 1,301,135
80, 010 189,715 1,210,711
112,461 224,775 1,548,009
93,403 275,902 2,044,845
60,935 294, 570 1,694,214
21,009 131,836
906,833
18,955 179,543 1,398,223
26, 731 191,276 1,469,971
28,445 163,247 1,476,888
28,046 202,408 l, 988,307
20,099 249,271 2,410,868
22, 762 246,831 2,114 , 247
20, 804 254,560 2,196,226
16,368 243,837 2,146,780

----

Total •. 2,831,992 16, 978,802 1,858, 361 16,401,462 153, 40912, 184, 251 210, 792 1, 287, 783 5, 054, 554 36,852,298

a For quanLiti es and v alues of pickled cod among "Others," seep. 476.
b On basis of 200 pounds to the barrel, see p. 510.

The quantity of each form of sardines imported is shown in Table 49,
on page 504.
The "other canned :fish and shellfish" comprises all in oil exclusive
of sardines, and fish and shellfish canned without oil, the latter including
canned lobsters, herring, mackerel, salmon, eels, etc. .A classification
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of these imports more in detail than previously given appears in the
following table. Since 1869 a duty of 30 per cent ad valorem has been
imposed on fish prepared in oil. On those canned without oil a duty
of 35 per cent ad valorem was imposed previous to 1884; from 1884 to
1891 the rate has been 25 per cent, and since then 30 per cent.
11. Staternent of the canned fish and shellfish, exclusi·ve of sardines, importecl for consumption into the United States f1·om 1869 to 1894, incliisive.
Plain canned, or without oil.
In oil,
etc., ex·
Total.
elusive of Lobsters. Sabnon. Herring. Mackerel. All other.
sardines.
- -- - - - - - -

Year ending June 30-

1869 •••..• ··•···•·•••••••••• • ·
1870 •••••••••..••.......••.•.•
1871 ..•.•••.•••..••.•••.....•.
1872 • .•.•••..•...•..•••..•••.•
1873. ·•··••·•••··••··••• .••.••
1874 ··•···•·· ····••·•·•·••••••
1875 ..•...•.•.•.• ·•····· ..••••
1876 .••.•.•..•....•.•••.••••••
1877 ·•••··•·····•···••·••··••·
1878 •..••.••...••••..•.••.•••.
1879 ....••.....••.••••.•.•..•.
1880 ··•••··••··•·•• ·• •·•······
1881 ·••••• ••.•••••••.....•.•..
1882 ••·•••······•·····•·•··•· ·
1883 .... • ••••......•.• : .•.....
1884 ···•·••••·· •••• ·····••••••
1885 .•••••.•...••.•••••••••••.
1886 ....••..•••••..••...•. • •..
1887 .••..•.....••••••.....••..
1888 .•.•••.••.•••.••••••••••••
1889 ·•····•·••·••••·•••·••••••
1890 ·•••··•·••••••••·••·••••••
1891 ..•.•.•..••..••..••...••..
1892 •••••••••••••••••••.••••••
1893 ••••••••·••·· •·•··•••··••·
1894 .••...•...................

$30,861
30,465
34, 173
40,041
27,175
15,811
27,117
27,490
15,996
15,849
13, 835
14, 647
21,056
31,362
24,272
35,914
22,387
19,982
17,528
25,097
27,614
27,725
b 64,769
b51, 380
b71, 167
b88, 877

(a)
(a)
(a)
(a)
(a)
(a)
(a)
(a)
(a)
(a)
(a )
(a)
(a)
(a)
(a)

$193,587
357, 730
252,054
267,901
412,863
522,547
568,150
966,008
561, 778
609, 741
574,710

(a)
(a)
(a)
\a)
(a)
(a)
(a)
(a)
(a)
(a)
(a)
(a)
(a)
(a)
(a)

$285
9
3, ·503
719
1,102
2,193
479
388
88
56
620

(a)
(a)
(a)
(a)
(a)
(a)
(a)
(a)
(a)
(a)
(a)
(a)
(a)
(a)
(a)
(a)
(a)
(a)
(a)

(a)
(a)
(a)
(a)
(a)
(a)
(a)
(a)
(a)
(a)
(a)
(a)
(a)
(a)
(a)
(a)
(a)
(a)
(a)

$3,022
3,503
2,894
6,514
10, 712
14,286
13,106

$5,536
1,894
3,445
6,936
5,312
1,008
1,918

$2,457
3,525
6,611
31,429
57,133
244, 205
389, 147
96, 810
26,495
25, 067
55,052
86,734
155,293
325,264
347,412
53, 296
39,493
48,560
71,216
39,375
56,272
29,435
(c)
(c)
(c)
(c)

$33,318
33,990
40,784
71,470
84,308
260,016
416,264
12<1, 300
42,491
40,916
68,887
101,381
176, 3,19
356,626
371,684
283, 082
419,619
324,099
357,364
486,995
614,023
6,12, 128
1, 04-t, 615
629, 270
696,258
679,231

a Included with" .A.11 other, plain canned."
blncludes ".A.11 other, plain canned,"
clncluded with "In oil, etc."

"Shellfish and turtles" consists principally of fresh lobsters received
from Nova Scotia. It also includes fresh and prepared shrimp, crawfish,
and other shellfish and turtles. All of these products are admitted free
of duty. It is impossible to give a classification of the separate articles,
other than is afforded by Table 64, on page 522, showing the countries
from which they were received during a series of recent years.
The quantity and value of each variety of fish sounds and isinglass
imported for consumption are shown in Table 77, and similar data for
marine oils are given in Table 67.
The miscellaneous fishery products comprise ambergris, ambergris
oil; coral, seaweed, shells of marine mollusks and crustaceans, skins of
various fishes, spermaceti in the form of candles, sponges, and whalebone. The value of the imports of these separate articles is shown in
Table 12, but a more extensive account of the varieties, quantities, and
values is given in other tables of this report.

449

FOREIGN FISHERY-TRADE OF THE UNITED STATES.
-~

12. Statement of the values of rniscellaneous jishm·y products irnpat·ted fo1· conaiimption
during each year from, 1869 to 1894, inclusive.
Whale.
Coral,
Shells, Skins,
bone, un.
crude Dulse,
Year
Sper
.
.Amber·
rough
ancl
fish maceti Sponges. cut and
ending Amber- gris
sea and man.
manu.
manu· or
and
•June 30- gris.
ufac.
oil.
weed.
fac.
fa,c·
shark. candles .
tured.
tured.
tured.

Total.

--- --- --- -----1869 .•.... ........... ..... ..... $22,417 $3,504
$1,826
1870 ...... ······-- --·- ·-·· 18,975
2,890
8,441
1871. ..... ---·---· ------·- 37, 877
1,094
22,244
1872 ...... $1,328 --- -· --· 59,681 ·---···· 188,283
1873 ..••.. 1,110
$31 64,035 -·--·--· 136,138
322 28, 680 ------- - 129,887
1874 ...... 4,046
1875 ...... 5,217 ......... :14, 845 -------- 125, 649
1876 . ..... 1,700
706 33,668
1, 611
257, 241
1877 ......
694
745 29,368
859
172,251
93
185 13, 910 ......... 187,507
1878 .••.••
1879 ...... 3,215 -------- 11,474 . ........ 231, 743
29(, 730
1880 ...... ·····--· 2,962.
45
5,554
1881. .....
2,462
2,591
1,577
55
288,154
1882 ....•. 5,408 --- ----- 2,143 ......... 239,231
1,983 . ......... 296,254
1888 . ..... 2,715
390
92
258,639
979
158
1884 ...... 4,015
659
5,058
164,080
1885 .•.... 5,685 . -- . --- .
175
218
2,651
245,848
1886 ...... 1,673
2,646
228, 799
542
307
1887 -··· .. 2,649
594
5,199
178,839
1888 ...... 6,774 ··-··-··
279,763
461
4,707
1889 .•.... 5,852 ·---·- -·
2,920
531
4,699
340,654
1890 ...... 1,454
1,509
213
1,931
638,576
1891. .... . 3,731
427
1,378
3,150 1,116,536
1892 ..... . 1,288
5,867 1,621,681
1893 ..... . 6,667 ......... 1,265
4,174 1, 037, 152
1894 ...•.. 5,112 ......... 1,911
_

.......... $2,545
3,932
-- --- --- 4,762
8,029
---···-·
......... 3,666
.......... 4,789
·····--· 1,963
......... 3,969
........... 6,302
------ -- 6,991
··------ 4,618

.........

----·-·
·
$75

6,422
2,794
5,974
37
5,088
23
173 ------··
325 ·····--·
35 ······-·
146 ---·---·
1,395 ····---527 .. . .... . ...
605 --···-··
604 ..........
320 ·--··-··
63 . ... ....
5 .........

$74,731
93,952
113,127
153,443
189,986
121, 798
110,440
87,621
88,798
90, 127
130,515
183,690
229,292
293, 621
270,462
241,874
235,519
296, 963
302,510
268, 651
277,373
352, 885
381,879
331, 241
365,249
217,456

$1,343
332
309
3,060
5,040
5,750
3,672
11,449
2,230
1,400
4,096
13,527
5,614
2,831
4,687
30,440
33,712
14,683
7,705
1, 708
19,581
23,328
1,509
3,580
4,781
2,192

$106,366
128,522
179,413
413,824
400,006
295,272
281,786
397,965
301,247
300,222
385,661
506,930
532,614
5(9, 245
581,602
535,370
445,038
562,246
545,304
463,160
588,264
727,076
1,029,952
1,457,920
2, 005,573
1,268, 002

- - - - - - - - - - - - - - - - - - - - - - ---- -13,468 374,905 52,641 8,690,146
4,333 71,844 5,503,203
208,559

Total .. 70,481

14,989,580

The quantities and values of :fishery products imported for consumption in 1894 are presented in greater detail in the following compilation,
showing ( 1) the items of :fishery products imported, (2) the uni ts of
quantity used, (3) the quantities and (4) values imported, (5) average
values per unit of quantity, (6) the rates of duty exacted, (7) the
amount of duties collected, and (8) the average ad valorem rates of duty:
13. Detailed staternent of the fishery products imported for consumption during the year
·
ending June 30, 1894.

Items.

Units of
quantity.

Quantities.

Average
values
Values. per unit
of quan.
tity.

Fish:
FreshHerringFood . . . . • • . . . . . . . . . . . . . Pounds .
211,991
Bait ................. ....... do .. .
391,892
Salmon ........... ...... ...... do .. . 1,891, 742
Other :fresh fish ..•.•••.•..... clo .. . 9,077,916

$3,090
2,829
156, 163
401,309

Total fresh ................. do ... 11,573,541

563,391

Dried or smokedCod, haddock, etc ..... . ..... .. do . . . 5,468, 750
Herring ............ .......... do . . .
852,480
Other dried or smoked fish .... do . . . 1, 728, 111

202, 725
23,570
66, 406

Total dried or smoked ..... . do ... 8,049,341

Rates of
duty.

$0. 014 ¼c. per lb . .
. 007 Free ...... .
. 083 ¾c. per lb . .
. 044 ..... do . . • • .

. 037 ¾c. per lb ..
. 028 ..... do .... .
.038 ..•.. do .... .

292,701 .••........•...••••••.

5. 60
6. 73
11. 55
. 077
8.14

$2 per bbl..
$1 p er bbl..
$2 per bbl..
1 c. per lb . .
$2 per bbl..

1 - - - - 1 - -- - - 1- - - -

94-29.

14, 188
68,084

P. ct.
17.11
Fr~e.
9. 09
16. 97

41,016
6,394
12,961

20. 23
27.13
19.52

41
141,476
189, 672
11, 015
3,993

36. 25
14.89
17. 31
13. 04
24.56

------60,371 ......•
-- -

-

~otal pickled.------ ...... ., ........_........ ................ ~, 146., 780 ... "I ..........................

F. R.

$530

82,802 . .. . ..•

l====l====t==-==I

Pickled or brine-saltedCod, haddock, eto ....... ,. Barrels.
20
112
Herring ..... ................. do .. .
141, 476
950, 268
Mackerel. .................... do .. .
94, 836 1, 095, 702
Salmon ................... Pounds. 1, 101, 502
84, 442
O,ther pickled fish......... Barrels .
1, 906
16, 256

Average
Amount ad va.
of duty. lorem
rates
of duty.

346,197 ~

==

·_,
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13. Detailed staternent of the fishery p1·oducts imported for consumption during the year
ended June 30, 1894-Continued.

Items.

Uuits of
quautity.

Quantities.

Average
values
Values. perunit
ofquan·
tity.

nates of
duty.

Fish-Continued.
CannedHerring . ....•.................................
Mackerel. ........ .. ....... .. ................. .
Salmon ....... ... ......... .. .................. .
Other canned fish ....... .. ..... ..... ..... . . . , .

$13,106 ............. 30 per cent.
..... do .....
1,918
620 ------·-· ..... do .....
88,877 --------· .. .... do .....

Total canned ............... . ...... . .. ... .. . .

104,521 ·-- ·---·· ........ . .. .. .

P.ct.

, - -- -,- - - - -,-----

SardinesWhole boxes a ... .... . . ... Boxes . .
9,985
Half boxes .. ..... .... ....... . do...
471,995
Quarter boxes . ......... ... . . . do ... 9,365,021
Otherform .. .. .. .. .. .. .. .. ..... ... .. .... . .. .. .
Total sardines .. . ..... ...... .... _. . . . . . . .
Crustaceans, etc. :
Lobsters, canned. ... ..... .. Pournls. 4,071, 397
Lobsters, fresh, and shrimp .................... .
and turtles.

.A.ver·
age
Amount ad va.
of duty. lorem
rates
of duty.

2,793
91,254
766,637
40,096

$0. 279
.193
. 082

10c. per box

5 c. per box
2½ c.per box
40 per cent.

900, 780 . . . . . . . . . . . . . . . . . . . . . .
574,710
199,199

. 141

$3,932
575
186
26,663

30
30
30
30

- - -- 31,356 ··· ··· ·
- - - --998
23,600
234, 126
16,038

35. 75
25. 86
30. 54
40

27 4, 762

======== =====

Free .. . ... .... .. ... .. Free .
Free ....... . ... .. . ... Free.

_T otal crustaceans, etc . . .................... . 773,009 ---··---- ..... . ... . .......... . ........ ·······
1== = =1== = = - = =

Oils, marine:
Cod.liver........ . .. ....... . Gallons.
Fish ............................ do .. .
Seal . ... . .... ........ ... . ....... . do .. .
Whale . ... . ... .................. do . . .

209,865
344,134
7,869
27,110

99,318
74, 362
2,956
7,874

Total oil.. .................. do .. .

588,978

184,510

Miscellaneous products :
Ambergris . . . . . . . . . . . . . . . . . Pounus .
37
CoralUncut . . . ..... . .................... .. .... ... . . .
Manufactur ed ................................ .
Is~1!,f~~ds at~ fish glue,
Above 7 ots. per lb. . . . . Pounds .
560
From 7 to 30 cts. per lb ..... do . . .
1, 975
Above 30 cts. per lb ....... . do...
2,817
Seaweed, preparations .................... .
(n. e. s. ).
ShellsNot ground or cut (n.e.a.) ..................... .
Motlier.of.pearlN ot cut .................................... .
Manufactures of... . .... ... ............. . .. _.
Cuttlefish bone........... Pounds.
149, 708
Skins, :fish and shark ........................... .
Sounds or bladders.. . . . . . . . Pounds . 199, 571
Sponges ........................................ .
WhaleboneNotmanufaotured ........ Pounds.
640
Manufactures of........ . ........... . ......... .

5,112

. 48
. 22
. 37
. 29

31,480
27,531
6:JO
2, 16!)

31. 70
37.02
21. 29
27. 54

61,810 . ..••••

====== =
138.162

Free ....... . .. . . .... ..
Free .. .....
25 per cent.

153
1,758
36
233
5,665
4,174

15 c.porgall
8 c. per gall
..... do .... .
..... do .... .

. 064
. 118
2.011

643,251

1½ c. per lb .
25 per cent .
30 per cent.
20 per cent.

. ..... 439°
8
58
1,670
835

Free.
Free.
25
23. 33
25
30
20

Free .... ... ...... ........

Free.

Free .. .....

2,507
378,381
13,013
5
36,375
217,456

.. i5i: 353.

Free.

Free ....... ...........
Free ..... .. .... ........
.182 ........ ........
20 per uent. ... 43:49i"

Free.
Free.
Free.

669
1,523

Free . .... .. ...... .... .
457
............ 30 per cent.

Free.

40 per cent.

. 087

1. 045

Total miscellaneous ............ _..... _... _.. 1,310,311 . • • . • . .. . ••. . . . . . . . . . .

----

40

20
30

- - ---198,311 · •••• · •

= = - 16. 82

Grand total . ....... ... ... _. _................. 6, 276, 903 ••••••••....... . ...... 1, 055,_ 609

a Dimensions of whole boxes, 5 by 4 by 3½ inches; h alf boxes, 5 by 4 by 1~ inches ; quarter boxes
4¾ by 3½ by 1¼ inches.

Character of irnports from each country.-In considering the total
fishery-trade with each country it is necessary to omit ambergris,
coral, seaweeds, and skins, as tbe customs returns are not in sufficient
detail to permit a statement of the trade in those articles with each
foreign country. The total value of fishery imports, omitting the aboveenumerated articles, averages about $6,000,000 annually, principally
from Nova Scotia, France, England, Norway and Sweden, Netherlands,
and Scotland. The value of the fishery products imported during the
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year ending June 30, 1894, was $6,888,407, of which Nova Scotia and
New Brunswick sent $2,058,543, France $1,029,242, England $782,628,
Norway and Sweden $627,390, and Netherlands $502,755.
The Nova Scotia fishery products imported into the United States
are principally canned and fresh lobsters, pickled mackerel, and .dried
cod. The imports from France consist almost entirely of sardines.
Norway and Sweden send principally pickled mackerel, pickled herring, and cod oil. Over 99 per cent of the imports from the Netherlands represents pickled herring. The imports of fishery products
from the West Indies, Mexico, and the Central and South American
Republics are small, their total value in-1894 being as follows: West
Indies, $197,953; Mexico, $33,947; Central America, $3,278, and South
America, $52,197; a total of $287,375, consisting largely of marine
shells, sponges, shrimp, and fish sounds. Thi~ added to the $2,4:75,312,
the value of fish received from Canada and Newfoundland, $117,255
from Miquelon, and $60 from Bermuda, makes a total of $2,880,002
received from the American continent. The receipts from Europe
amounted to $3,686,837, consisting principally of sardines, pickled herring, mackerel, marine shells, and sponges. The imports of shells,
shrimp, dried fish, oil, etc., from Asia and Oceanica aggregated
$319,467, leaving $2,101 as the receipts from African and other ports.
The following compilation shows the quantities and values of each
fishery product imported into the United States during the year ending
June 30, 1894. The totals necessarily differ from the statements of the
imports for consumption, as explained on page 438.
14. Staternent by countries of the quantity and value of each fishery product imported into
the United States during the year ending June 30, 1894.
Dried, smoked, or cured.

Fresh or frozen.
Countries from which
imported.

Salmon.
Lbs.

Values.

Bait.
Lbs.

Cod, haddock,
0 t h ers. hake, pollock,etc.

Val- Values.
ues.

Lbs.

Val:ues.

Herring.
Lbs.

Values.

_ _ _ _ _ _ _ _ _ ,_ _ _ _ - - - 1 - - - 1 - - 1 - - - - + - - - -1- - - - - - - -

Europe:
Azores, and Madeira Islands--·······-·····-··· •..............•..•••••....... -·······
FrancEI . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . • . . . . . .

250
$13 .•.•........•..•
414, 655 20, 405 .... . .......... .

~:ii:::~~~:::::::::::::::::::::::::~~:::::::::::::::::::::::~~----~~:_; !--~'-~~~----::-~:~·---::~
Sweden and Norway . . . . . . . . . . . . . . . . . . . . . . . • . • . . . . . . . . . . . . . . . . .
United K.ingdom-

fio1l:~t ::::::::::::::: :::::::::::::::::::::::: :::::: ..... ~~~

Total Europe ......... ~~~~
282
North America:
Canada-Nova Scotia, New
Brunswick, etc_ .... _. l, 242, 640 $115, 971 19, 900 $269 278, 876
Quebec, Ontario, etc... . 645,824 39,996 1,665
50 113, 159
British Columbia.......
3, 872
219 . . . . . . . . . . . . . 10, 250
Newfoundland and Labr ador ................•................... 371,992 2,560
250
Miquelon, Langley, etc .......... . . .............. . ...•...... ....
Central America-Nicaragua . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Mexico.. ..... . • . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . .
576
West IndiesCuba. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • . . . . . . . . . . . . . . .
Total North America .

~~

402,424 20, 016

220, 373

6, 961

~: ~gg 1~g l~g: ~~t 4'm
843,744 41,759 _ 349,300 12,953

8, 154, 544 299, 255 2, 875, 648 63, 939
8,080
293
1,800
160
515
27 ... . .•••..•••. • •
1,216,394 52, 764
1,000
16
3,105,371110, 936 .••..••.. . .. •.••
1, 874
66 .•• ....•...•••.•
.....................•.... . .....•
66, 515

3, 906 ......•.....•.•.

156, 186 393, 557 2, 879 403, 11112, 553, 293 467, 24 7\2, 878, 448 64, 115
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14. Staternent by countries of the quantity and value of each fishery product imported into
the United States during the year ending June 30, 1894-Continued.
Fresh or frozen.
Com1tries from which
· imported.

Salmon.
Lbs.

Dried, smoked, or cured.
Cod, haddock,
0thers. bake,
pollock,etc.

Bait.

Values. Lbs.

!"!!:

Values.

Lbs.

Values.

Herring.
Lb&.

Values.

- - - -- - - - - - -1- - - - ---- - - - - - - - - --- - - - - - ---- --Asia:
China..................................................
$30 .......•.. .......
60
$ll
Hongkong . . .. . .. . .• . .•• . . . . . . . . . . . . . . . . . . . .. . . . . . .. . ..
39
7,383
$2-!9 ... --.... --·---.
Japan..........................................................
1,773
50 .... . . ......... .
Total Asia ........................ , ............... .

69

9, 156 __2_9._9.,_ _ _6--!
0 _ _1_1

Grand total. ..... .... I, 892, 336 $156, 186 R93, 557 $2, 879 403, 462 13, 406, 1931509, 305 3, 227, 808 77, 079
1

Pickled or brine.salted.
Countries ·from which
imported.

Herring.

Mackerel.

Sar·
dines.

Salmon.

All
other
fish.

l -----,------ l-------,-----1-----.----- - - - - - -

Barrels. Values. Barrels.

Values.

Lbs.

- - - - - - - - - - - ,- - - - -,.--- - - - - - - - - - - --

Values. Values. Values.

--- --- ---

Europe:
Austria.Hungar, ............................... .. .............................. .
Azores, and Maleh-a Isl·

$22 ....... .

~rt~:itl:::i+:: : : ; ;: · :;;;m· ?::::::: ::::::~;· :}:::: ::t::: ~;;l ;
Italy . . . . . . . .. . . . . . . . . . . .
Netherlands . . . . . . . . . . . . .

7
66
46, 992 498, 095

192
11
$1
9,497
19 .•••••... - ..•..•.. --· · · · · ·
4
~;~}~~~~::::::::::::::::: :::::::::: :::::::: :::::::::: :::::::::: :::::::::: ::::::::
Sweden and Norway... . .
38, 753 151, 993
16, 777
280, 381 . • • • • • • • • . . . • . . . • . 30, 427
United Kingdom323,
954 .......... _. . . . . . . 21, 026
23, 521
1
6
27,078
'
1
11,001
~~:
~~;
:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
·
·
·
·
·
iiis
Scotland . . . . . • . . . . . . . . .
31, 12S 200, 524
3,975
Total Europe ........ 1-1_2_2_,5-3-1--j-88_8_,.7-6-2··1--58-,-85_5_, --75-4-,-11-6-t-----l-1_ 1_ _ _
1 974,
123, 534

¥r~f~~t::: :: ::::::::::

],

I~

19
2

$66
421
37
15,791
14,894
8,220
751
4
146
44,485

i:t~~

~~~

59 · ··i5:

615
- - - - - - - - - - - - - - =======-= ====== == =====

North America:
Dominion of CanadaN ova Scotia and New
Brunswick . . . . . . . . . .
16,773
Quebec, Ontario,•etc....
224
British Columbia...... . . .. . . . . . .
Newfoundland...........
5, 320
Miquelon, Langley, etc...
1,034
Central America~?nduras. ..... .. ...... ..........

47,856
39,328
378,472
536,520 36,182 .... . . 7. · 78, 287
76
857
91
888
2,658
217
11,145
. . . . . . . . . ... . . . . . . . .. . .. . . . . 149,410 17,592
78,883
21, 249
4
33
4.05, 407 30, 396
14, 077
3,487 ..•..........••.•••..•..•.................. · · · · · · · · · · ·

........ ...•...... .......... .......... ........

91 ······

Me~~!~~~~~::::::::::::: ........ ~ ....... : . :::: :: : :: : :::::::: :: :::::::::: : : :: : ::: ..... 35.
West IndiesCuba . . . . . . . . . . . . . . . . . .
11 . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . 1, 340
TotalNorthAmerica.

23,353

73,469

39,423

379,393 1,093,995

----------

84,387

2,233

34

1,835
736
184,997

-:====-===-~==-=

South America:
Colombia .......... ....... ............ ..... _.................. _ ......... ... ............. .
l=======:!====•f====.l=====-c.
Asia:
China .... ...................................•.•............................. . ............

96

== ====

¥:;!:~~.~:::::::::::::
:: ........15~ .. .....76:. ::::::::::
:::::::::: ....11,~~~~~
.... -·~~
:::::: ::
Russia..... ........ ... ...
. . . . . . . ••. . . . . . . . . •.
875
298 ....... .
Total Asia .......... .

- - - - - - - - - - - - - - - - - - --------19

80 . . . . . . . . . . . . . . . . . . . .

13, 075

327 . •. . . . . .

Africa, French ........ . ..........................••.................•..............
All

104

other islands anc1
ports ........................................................ ..... ....... .. .......•....
Grand total . . . . . . . . . .

24,164
6,969
186
22

145, 903 962, 311

98, 278 1, 133, 509 1, 107, 081

84, 715 976, 952

31,341

151
17
340, 136
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14. Statement by countries of the quantity and value of each fishery product irnpm·ted into
the United States during the year ending June 30, 1894-Continued.
Lobsters,
Shells
fresh,
and
Jfish and
_Spon· Total.
and Fish sounds. whale
manuoil.
shrimp
factures ges.
Countries from which
and
of
shells.
imported.
turtles.
,- - -~ - - -1----1--------,---- - i - - - - . - - -1--- - - - - - - - 1
Val- Gal- ValLbs.
°Je~ _- Values. Lbs. ues. lons. ues. Values.
,
--- - - - --- - -- --- --- ---- - - - - - Lobsters,
canned.

__________ ____

Europe:
Austria-Hungary ....... ................... .. ..........................
Azores, and Madeira
Jslands . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Belg ium .............................. ~.... . . . . . . . . . . . . . .
450
$194
Denmark. ................................... 11,527 $1,191 ... . . . . . . . . . . .
Fra n ct..... . ..... ... . . . . . . . . . . . . . . . . .
$144 . . . . . . . . . . . . . . . . . . . . .. . . . . .
Germany . . .. . . . . . . .
140
$22. .... ...
173
14 2,1, 113 11,045
Greece . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Italy. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .
. 219
10 . . . . . . . . . . . . . .
N etherlands . . . . . . . . . . . .. . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

$160,639 $7,730 $168,301

. . . .. . . . . .. . . . . .

79
13 . . . . . . .
22, 436
. . . .. . . . . ... . . . .
L, 298
148,612 2,889 1,029, 242
29,767 1,007
90,865
. . . . . . . . . 11, 867
11, 867
11, 394
910
30, 355
3, 284
265 502, 755
4

Ii~i~~~~::::::::::::
::::::::: ::::::.- :::::::: :::::::
::::::38 196,
:::::::
::::::: ::::::::: :::::::
Sweden an<l Norway . . . . . . . . . . . . . . . . . . . . . . . .
214
20'.l 93, 089 . • . . . . . . . . . . . . . .
Switzerland ........ . .. . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .. . . . . .. . . . . . .. . . . .
United Kingdom-

3,223 ...•••.

I:f~:

627, 390
3,223

fr~Y!~i~::::::::::
::::::::: ::::::: ...... ~~ -~~·.~~~~'.:~~~ .~~:~~~ .. ~'.~~~ ..~~~·.~~~ -~~~~-'.~ m;:~~
Scotland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . .. 3, 3G6 1, 258 . . . . . . . . . . . . . . . . 256, 185

- -- - -- - - - - - -- - - - - - - -- - - - - - - - - - Total......... ..
140
22
195 68, 02918, 717 235, 324111, 109 677,331 83, 4413, 686,837
North America:
Canada-Nova Scotia and
Newl3runswick 3,862,162 543,880 180,177 87, 60110, 306104, 436 25,073
50 .•..... 2,058,543
Quebec, Ontario..
35,560 5,122
429
45
23
542
233..... •. . . . . . . . . . 173,339
British Columbia.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .
629
154......... . . . • . . . 107,125
Newfoundland and
Labrador . . . . . . . . .
720
75 . . . . . . . . . . . • . . . . . . • . . 55, 353 14, 885 . . • . . . . . . . . . . . . . 136, 305
1

~~i:~!~ .~~~.~~?:: ::::: :::: ::::::: .. ·2:s25 .... 530 ... io4 -~:: ~:'. .. :'. ~~:. "zs," 572 ::: ::: :
0

~:

Central America-Costa Rica........ . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Honduras... ...... . ........ ........ ....... ....... ...... ....... .......

1, 214 ..•....
172
5

1,214
268
1,714
82
60

~!ft:ffHo~d~;.;~: :::::::::
::::::: :::::::: ::::::: :::::: ::::::: ::::::: .... ~·.~~~60 .•.•••.
·····s2
......... ....... ........ ....... ...... ....... .......

Bermuda ...........
W est IndiesBritish .. , . .. . .. . .
Danish . . . . . . . . . . .
Dutch . . . . . . . . . . . .
French . . . . . . . . . . .
Spanish, Cuba....
Puerto Rico...
Haiti . . . . . . . . . . . . .
Santo Domingo . . .

. . . . .. . . .
. . . .. . . ..
...... ...
.........
. . . .. . . ..
. . ... . . . .
.. .......
. . . .. . . . .

.......
.. . . .. .
...... .
...... .
.. .. . . .
.......
...... .
...... .

2, 217 . . .. . . . . . . . . . . .. . . . . . . .. . . .

3, 769 140, 149
4, 716 . . • • • • .
85 . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . .
.. . . .. .. ... . . . . ... . . . .. .. .. . .... .. .
100 . . . . . . .
850 1,664
82 ....................... 35,541
. . . .. ... ....... ...... . ..... . .......
411 .......
. .. .. . .. .... . . . ... . .. ... . . . . .... .. .
1, 712 . . . . . . .
. . . .. . . . .. . . . . . . . . . . . .. . . . . . . .. . . . .
2, 328 . . . • • . .

. . . .. . . . ... . . . . ... . . . .. . . . . . .... . . .

~U~~

146, 135
4, 716
85
100
42,466
411
1, 712
2, 328

Total ........... 3,898,442 549,027 186,583 89,84010, 515173, 377 43,177
44, 709175, 777 2,827,805
South America:
==~~,,=cc=='= ==±===l=== = = = = =

~~ri~bi~·
~: ~ ~::::::: ::::::::: ::::::: ::::::75:: ..33,437
~·- ~~~ _5,~·. ~~~
:::::10:: ::::::7.........
: 44, 8~~ :. :..•: : :. :. :.
Venezuela.......... . . . . .. .. . .......
91'.l

=

4!: ~f~

5,994

- - - - - - - - - - -- - - - - - - - - - - - - - - - - - - Total........... . . . . . . . . . . . . . . . .
75 43,101 7, 178
10
7
44,841 . . . . . . .
52,197
.Asia and Oceanica:
=== =
====l===l= ==t===ci=== -1== ===1====1=== =
China............... . . . .. . . .. . ... . . . 13,325 ... . •• . ... .. . 4,668
607
19 ...... .
38,156
East Indies, British. . .. ...... .... .. . .. ... ... ....... ...... ....... .......
6,136 ...... .
6,136
Dutch.....................................................
167 ...... .
167
Hongkong . . . . . . . . . . . . . . . . . . . . . . . . . .
3, 483 . . . . . . . . • • • • . . . . . . . . . . . . . . .
458 ...... .
11,231
Japan . . . . . . • . .. . . . . . .. .. . . . . . . . . . . .
370 . .. .......... 156, 450 24, 656
3, fl84
148
28,794
Russia .............................................................. -.................. .
396

~ri;}:lA~~t~~i~~i~:
::::::::: ::::::: :::::::: ::::::: :::::: ::::::: :::::::
French Oceanica. . .. . .. .. .. .. .... .. . . . ...... ....... .... .. ....... .......
Philippine Islands . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Hawaiian Islands......................................................
Total........... . . . . . .. .. .... . . .

17,178 ............. 161,124 25,263

.Africa, French .......................................................... .

~:m .....~~

224,757 ...... .
479 ...•••.
39 ...... .

6, Otll
3,311
224,757
479
39

244,671

228

319,467

100 .......

355
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Irnport ditties from, 1789 to 1894.-Excepting a period of 23 years of
recipro 'ity treaties (from September 11, 1854, to March 17, 1866, and
from July 1, 1873, to June 30, 1885), when free trade in fishery products
exi t d b tween the United States and the British North American
Provine s, the principal products of the American fisheries have been
protected by moderately heavy duties imposed on foreign importations.
The first customs act of the United States Congress (1st Cong., 1st
sess., Oh. n) provided a duty of 50 cents per quintal on dried or cured fish,
75 cents per barrel on pickled fish, and 5 per cent on all other fishery
products imported. In 1804 the rate on pickled fish was changed to
40 cents to $1 per barrel according to varieties, and in 181~ all duties
on imported fishery products were doubled. Most of these duties were
affected by the Clay compromise act of 1833. The developing trade in
sardines, canned fish, etc., resulted in imposing a duty of 20 per cent
ad valorem on those products in 1842 and fresh fish intended for immediate consumption were admitted free of duty. The Walker tariff act
of 1846 made a uniform duty rate of 20 per cent ad valorem, except that
30 per cent was required on salted salmon and 40 per cent on sardines
and canned fish. Since then these rates have been modified from time
to ·time, the duties have been changed from ad valorem to specific and
vice versa, and certain minor articles have been placed on the free list.
The rates of duty collected on the various imported fishery products
from the origin of the United States Government to the present time
are shown in the following compilation:
15. Cornparative statement of the rates of import duty imposed on fishery frodu?ts under
the principal tariff enactrnentsfrom July 4, 1789, to August 27, 1894, incluswe

Designation.

.
Eighth ConFourteenth Twenty-seventh
First Con~ress, gress, first ses- Twelfth Con- Congress, first Congress, secfirst session,
sion Oh
~ress, first ses- session Ch. ond session, Ch.
Ch.II, Ju1Y 4, LXVIr' M~rch srnn,Ch.CXII, CVII .April27 CCLXX,.Aug.
1789 , takmg
27, 1804, takl,
1816,' taking 30, 1842, taking
effect Aug.
ing effectJuly J
gl
effectJulyl, effect.Aug.30,
1, 1789.
1, 1804.
u 1y ' 1812 .
1816.
1842.

faY}!n

Fresh fish, for daily . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . .
consumption.
Driedorsmokedfish, 50 c. per quin- 50 c. p er quinall kinds.
tal.
tal.
Pickled or brinesalt ecl fish :
Herring -.. - . - -. . ~
{ 40 c. per bbl...
Mackerel. .•..... 75 c. per bbl.. 60 c. p er bbl.. .
$1 per bbl.... .

~w~ihe;.:.:: ······

;J~~t

. • • • • • • • • • • • . • . . . . . . . . . . . . . • • • . Free.
$1 perquintal. $1per quintal $1 per quintal.

80 c. per bbl... $1 per bbl.... $1.50 p er bbl.
$1.20 p er bbl.. $1.f>O per bbl. $1.50 per bbl.
$2 per bbl..... $2 per bbl.... $2 per bbl.

~ t~rrbls · · · · · - - · · · ... .. ...... 40 c. per l;ibl. . . 80 c. per bbl.. . $1 per bbl.... $1 per bbl.
Canned fish~ arrels . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . • . . 20 per cent.
oti~rd~~~~~d fi;h:::
Miscellaneous:

::::······ ······ ··· -··.. ........ ...... ...... ... . ...... .........

20 per cent.
........................................................... 20 per cent.

Ambergris -.................................................................... 20 per cent.

%fffti~e:::::::: :::::: ::::::: ::: ::: :: ::: ::::: ::: :::::::::::: ::::: ::: ::::: :::: :: ~~ ~:~ ~:~t

ii~;~ ~~ci: :::::::::::::::::::~:::::::::::: :::::::::::::::: !H.f;lttt ii ~: !:[ I*:

Sounds or isinglass.
· · · · · · · · · · · · · · · · · · · · · · • .... -. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 per cent.
1
1
1
-~::::: -~-~--~~~- ~::::: -~~-~--~~~- -~::::

-~-~~~-~~~~:::: U;~/~~!t.
~n~~~;~~d:: . s·pe~·ce~t::::: .is "i>e~--ce~t:::: .30 °pe~·co~t:::: .is pe~ ·ce~t::: ~g½:o;rc~:i~·

~E~~~:~:~:::::: -~-~--~~~-

0
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15. Compamtive statement of the rates of impo1·t duty imposed on fishery JJroducts under
the principal tariff' enactments from July 4, 1789, to Augu.st 27, 1894, inclusive-Cont'd.
Twenty.ninth Thirty .fourth Thirty·sixth Thirty.seventh Thirty .eighth
Congress,
Congress,
Congress,
Congress,
Congress,
first session, third session, second session, seconcl session, first session,
Ch.LXVIII,
Ch. CLXIII. Ch. CLXXI,
Cb. LXXIV, Ch. XCVIII,
July 30, 1846,
Mar. 3, 1857,
Mar. 2, 1861,
July 14, 1862, Juno 30, 1864,
takil!g effect
taking effect
taking effect
taking effect
taldng effect
Dec. 1, 1846.
July 1, 1857.
Aug. 1, 1862 .
.A.pr. 1, 1861.
July 1, 1864.

Designation.

Frosh fish:
Herring . ... ..•....
Salmon . ........ ...
.A.11 other ......... .
For irnmediateconsumption.
Dried or smoked:
Cod, hake, etc .....
Herring ...........
.A.11 other (n. o. p.).
Pi~~\1:dfi~h ;........
Herring.····· ·····
Mackerel....... .. .

}
20 per cent .... 15 per cent .... ½o. per lb ..... ½c. per lb ..... ½o. per lb .
. . . . .. . . .. . . . . . . 15 per cent.... Free......... . Free.......... Free.
~

20percent .... 15percent .... ½c.perlb .. . .. ?,c.perlb .... .

1

t~ihe~~-.... ··· 20 per cent ....

15 per cent...

In barrels.......
Can!iJ ~~:~rrels...

$1 per bbl.. ...
$2 per bbl.. ...
$3 per bbl..···
$1. 50 per bbl..
½c. per lb .....

$1 per bbl.. ...
$2 per bbl. ....
$3 per bbl..· ..
$1. 50 per bbl..
½c. pf>r lb .....

Sardines . . . . . . . . . . 40 per cent ... . 30 per cent .... 30 per cent .... 30 per cent ....
Other fish in oil. .. 40 per cont ... . 30 per cent.... 30 per cent.... 30 per cent....
.A.11 other canned 40 per cont ... . 30 per cent.... 30 per cent.... 35 per cent....
fish.
Shellfish . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . • . . . . . . . . . . . . . . . . . .
Miscellaneous products:
Ambergris.. .. . . . . 20 per cent.... 4 per cent..... Free.......... Free .....••••.
Cuttlefish bone .... 20 per cent .... 15 per cent ..•................. 5 c. per lb .... .
Oil, fish and whale . 20 per cent.... 15 per cent.... 20 per cent.... 20 per cent ... .
Seal. ............................ 4percent ..... lOpercent .•.. lOpercent ... .
Seaweed (dulse) ..............•.•.............••••..........•••.•..................
Shells, unmanu.
factured .
Manufactures of.
Skins, fish and
shark.
f?ounds or isinglass
Spermaceti .... ... .

~h~febs~~e~·· ... .

$1 per bbl.
$2 per bbl. ·
$3 per bbl.
$1. 50 per bbl.
½c. per lb.
50 per cent.
30 per cent .
35 per cent.
Free.

Free.
5 c. per lb.
20 per cent.
10 per cent.
$5 per ton and
15 per cent.
5 per cent..... 4 per cent. . . . . Free....... ... Free ......... . Free.

30 per cent .... 24 per cent .... ::SO per cent .... 35 per cont .... 35 per cent.
20 per cent.... 15 per cent.... 20 per cent.... 20 per cent .. ·.. 20 per cent.
20 per cent .... 15 per cent .... 20 per cent .... 30 per cent .... 30 per cent.
20 per cent.... 15 per cent.... 8 o. per lb..... 8 c. per lb.... . 8 c. per lb.
20 per cent.... 8 per cent..... 10 per cent.... 20 per cent.... 20 per cent.

Unmanufactured }
t
t
)20 per cent ....
Manufactures of. 20
· per cen · · · · 15 per cen · · · · ?30 per cent ....
UnenumeratedCrude.. . ..... .. . 20 per cent.... 15 per cent.... 10 per cent....
Manufactured . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 per cent....

Designation.

1 c.perlb .

30 per cent.... 24 per cent.... 30 per cent.... 30 per cent . .·.. 30 per cent.

20 per cent .... 20 per cent.
35 per cent ... . 35 per cent.
10 per cent.... 10 per cent.
20 per cent.... 20 per cent.

Fifty.first
Fifty.tbird
Forty.third Forty-seventh
Forty-second
Congress,
Congress,
Congress,
Congress,
Congress,
second session, second session, second session, second session, second session,
Ch. CXXI, Ch.MCCXLIV, Ch. CCCXLIX,
Ch.XXXVI,
Ch. CCCXV,
Mar. 3, 1883,
Oct. 1, 1890,
Aug. 27, 1894,
Feb. 8, J 875,
June 6, 1872,
taking effect
taking effect
takmg effect
taking effect
taking etlect
Mar. 4, 1883.
Oct. 6, 1890.
Aug. ~7, 1804.
F eb. 8, 1875.
.A.ug.1, 1872.

Fresh fish:
Herring .... ....... }
{
Salmon.. ....... . .. ½c. per lb ....
.A.11 other ......... .
For immocliato Free .... .. .. ..
consumption.
Frozen or packeel .. .... .... ......
in ice.
Dried or smokecl:
Cod, hake, etc ..... }
Herring .. ........ . ½c.porlb . ....
.A.11 other (n. o. p) . .
Salmon ............ 30 )er cent,....

tc.perlb ......
35 per cent....
¼c.per lb ......
:il'reo ..........

½c,per lb ..... ¼o,porlb ..... ½c,perlb.
25 per cent.... ¾c. per lb . . . . . ½c. per lb.
to.per lb .... . ¾c.perlb ..... ?,c.porlh .
Free ......................... .

................ ..... . .................... - .... . Free.a

tc. per lb . ..... ½c,porlb ..... ¾c.perlb .... . i c. per lb .
30 per cent .... 25 per cent .... 1 c. per lb . ... . i c. per lb.

a Other than herring or salt-water fish, which are classed with "all other. " Tho Treasury Depart-

ment bas belcl that fish, fresh, wbether caught in fresh or salt water, if importeu ot,berwise than '' frozen
or packed in ice "are dutiable at the rate of ten per cent ad valorom, under section 3 of the act of 1894,
as an unenumeratecl unmanufactured article.
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15. Comparative statement of the 1·ates of import duty iniposed on fishery products unde1·
the prinoipal tar("f.!' enactments fro'm J,uly 4, 1789, to August 27, 1894, inclusive-Cont'd,

D esignation.

Forty·Second
Forty-third
Forty-seventh
Fifty-first
Congress,
Congress,
Congress,
Congress,
second session, second session, second session, second session
Ch.CXXI, Ch. MCCXLIV,
Ch. CCCXV, Ch.XXXVI,
Feb. 8, 1875,
Mar. 3, 1883,
Oct. 1, 1890,
.June 6, 1872,
taking effect
taking effect takin% effect taking effect
Oct. 6, 1890.
Feb. , 1875.
Mar. 4, 1883.
Aug. 1, 1872.

Pickled fish:
Herring ...........
Mackerel. .........
Salmon ....•.......
AU otherIn barr ls .......
Not in barrels ...
Cannecl:fisb:
Sardines in tin
boxesNot over 5 by 4
by P.½ inches.
Not over 5 by 4by li inches.
Notover4¾ by3½
by l¼ inches.
In any other
form.
Other :fish in oil. ..
All other canned
:fish.
Fish for bait ........
Shrimp and other
shellfish.
Miscellaneous products:
Ambergris ........
Ambergris oil. ....
CoralNot cut .........
Cut or manufac.
tured.
Cuttle.fish bone ....

I

Fifty-third
(Jongress,
second session,
Ch. CCUXLIX,
Au~. 27, 1894,
takm)! effect
Aug. 27, 1894.

I

$1 per bbl.. ... $1 perbbl.. ... ½c, per lb ..... $1 per bbl.. ... ½c,per lb.
$2 perbbl.. ... $2 per bbl.. ... 1 c. per lb ..•.. $2 per bbl.. ... ¾c, per lb.
$3 per bbl.. ... $3 per bbl.. ... lc.per lb ..... 1 c. per lb ..... ¾c.per lb.
$1.50 p~r bbl .. $1.50 per bbl .. 1 c. per lb ..... $2 per bbl.. ... tc. per lb.
½c. per lb ..... ½c. per lb .... . . ½c. per lb ..... ¾ c. per lb ..... ¾c, per lb.

15 c. per box ... 10 c. per box ... 10 c. per box ... 10 c. per box.
7½ c. per box ... 5c. perboi .... 5 c.perbox . .. . 5 c.per box.
2 ½c, per box.
50 pe, oont . \ 4 c.perbox .... 2½ c. per box ... 2½ c. per box .. .
60 per cent .••. 40 per cent .. •. 40 per cent .... 40 per cent.
30 per cent .... 30 per cent .... 30 per cent .... 30 per cent .... 20 per cent.
35 per cent .... 35 per cent .... 25 per cent .... 30 per cent .... 20 per cent.
Free .......... Free ......... . Free .......... Free .......... Free.
Free .......... :Free .......... Free .......... Free .......... Free.
Free ..... . .... Free .....•.... Free .......... Free .......... Free.
Free ....... .. . Free ........ . . Free .......... Free .......... Free.
Free .......... Free ...... .... Free . .... ..... Free .......... Free.
30 per cent .... 30 per cent .... 25 per cent .••. 25 per cent .... 25 per cent.
Free .......... JJ'ree ... .... .. . Free .......... Free .......... Free.

Oil-

Cod liver ........
Sperm ...........
Fish, seal, and
whale.
Seaweed (dulse) . ..
ShellsNot cut or
ground.
Manufactured ...
PearlNot cut .......
Manufactures
of.
Skins, fish and
shark.
Sounds, or bladdersCrude ...........
Prepared (isin.
glass).
Spermaceti. .......

~~~fe~~~~~- · · · · ·

i

15 c. JJer gall ..
8 c. per gall ...
8 c. per gali ...
Free .......... Free .......••. Free .......... Free ..........

)20 pe,c=t ....

20 per cent .•.. 25 per cent ...

20 per cent.
25 per cent.
25 per cent.
Free.

Free ...... . ·... Free .......... Free .. ....... . Free .......... Free.
Free ....... ... 35 per cent .... 25 per cent .•.. Free .......... Free.
35 per cent .... Free .......... Free .......... Free .......... Free.
35 per cent .... Free .......... 25 per cent .•.. 40 per cent .... 30 per cent.
20 per cent .... 20 per cent .... Free ......... . Free . ........

Free.

Free .......... Free .......... Free .......... Free .......... Free.
Free .......... Free .......... 25 per cent .... I½ c. per lb., or 25 per cent.
25 to 30 p. ct.
8 per cent . ... . ···----··------- ..................... ------------····
20 per cent .... 20 per cent .... 20 per cent .... 20 per cent .... 10 per cent.

Unmanufactured Free .......... l!'ree ..... . .... Free .......... Free ......
Free.
Manufactures of. 35 per cent .... 35 per cent .... 30 per cent .... 30 per cent .... 25 p er cent.
NoTE.-When no rates are affixed to articles in any column they are not enumerated in tberespect~ve
enactments, an_d consequently must be regarded as "unenumerated" and subject to the duty levied
thereon. But m some cases they are classed with enumerated articles of similar character.

The effect of the tariff regulations from 1869 to 1894, inclusive,
appears in Table 16, showing the value of each principal class of fishery
products imported for consumption and the amount of duty paid thereon
during each of those years For convenience of comparison, the total
value oJ all imports for consumption into the United States, the amount
of duties collected, exclusive of additional and discriminating duties,
and the average ad valorem rate during each year is shown in the last
three columns of this table.
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16. Classified statement of the 1·aliies of jish6ry lJroducts imported for consiirnption and the
amount of ditties paid thereon during each year from 1869 to 1894, inclusive, ancl 00111,parison with the total imports fo1· consumption into the United States.
Year
ending

Fish and shellfish.

3
Juno 0- V,Ino,.

I

1869. - - - - - $1, 8()9, 350
1870 ...... 2,179,745
]871. -- - .. 2,071 , 093
]872 ... -- - 1, 833, 205
1873. -- -- - 2,532,736
1874. - -- - - 3,111, 789
1875. - - - - - 3,078,097
1876 .. -- - - 2,585,773
1877. - . - - - 2. 344,167
]878 . ... -- 2,975,458
]879. - . - . - 2,832,303
1880. - . . . . 3,187,360
1881...... 3,621,224
1882. ·-- .. 3,783,228
1883 ...... 4,595,898
1884...... 5,322,348
1885. - . . . . 4,825,935
]886 .... -- 3,251,878
1887...... 3, 915, 914
J 888. - - - . - 4, 451, 092
1889...... 4,557,841
1890. - ... - 4,925,351
1891... - -- 5,724, 202
1892 ...... 5, 002,4331
1893...... 5,342,825
1894 ...... 4,782,082
Total - -

D~ti,s.
$061, 590
727,9,6
660,225
547,547
772,545
499,253
348,698
353,587
375,917
337,473
439,413
601,089
469, 353
414,916
357,979
352, 177
281, 972
502,288
611, 938
645, 507
595,944
674,642
893,967
880,385
922,243
795,488

Marine oils.

Marine shells.

Year
ending
June30-

Values.

Duties.

$426,814
369,167
204, 228
158,504
119, 788
163,046
185,404
151, 249
119,340
211,847
125, 547
223, 139
361, 956
270,250
280,575
373, 773
209,845
88,811
85, 839
92, 515
105, 938
95, 947
113, 775
151,000
285,593
184,510

$61, 081
$1,826
$117
48,640
8,441
2,214
30,978
22,244
4,114
31,701 188,283
8,040
23,997 136,138
1,745
14, 221 129, 887
1,074
4, 752 125, 649
2
9,928 257, 241. _. .. . . .
5,350 172, 251........
7,093 187,507. .......
8, 738 231, 743 ..... _..
10,509 294, 730 . _.. _...
13, 664 288, 154 ...... _.
17,508 239,231 . __ ... __
15,381 296, 254 ...... _.
32, 508 258, 639
3,967
22,420 164, 080
2,820
22,203 245,848
5,663
21, 461 228, ,99
3, 979
23, 128 178, 839
4, 619
26, 485 279, 763
2, 875:
23,987 340, 654
8, 652
33,300 638,576 40, 9371
40,6031,116,536 78,041
87, 0991, 621,681 113, 5871
61,8101 , 037, 152 151, 3531

$'29, 809
26,129
44,042
72,098
73,882
43,587
45,697
53,103
40,198
22,588
23,403
28,510
15,168
16, 393
14,886
35,857
45,439
19,435
13,995
15,670
31,128
33,537
9,497
10, 143
18, 643
13,394

Total .. 796,231

433, 809

Total fishery products.

Values.

Duties.

- - -- - -1869 ......
1870 .•....
1871. ... _.
1872 ......
1873 ......
1874 ......
1875 ......
1876 ......
1877 ......
1878 ......
1879 ..... ,
1880 ••••..
1881. .....
1882 ......
1883 ......
1884 ......
1885 ......
1886 ......
1887 ......
1888 ......
1889 ......
1890 ......
1891. .•...
1892 ......
1_893 ..•...
1894 ..••..

1

~olo~ Duti"8. Valuos. Duti~. Valuoa. Duties. Values. Duties.

94,703~114,624~ 5, 158, 4601 698, 548 8, 690, 146
All other fishery
products.

80 nd81 i~ing ass, e c.

Sponges.

Average
ad valorem rate
of duty.

$74,731
93,95ll
113,127
153, 443
189,986
121, 798
110, 440
87,621
88, 798
90,127
130,515
183, 690
229, 292
293,621
270,462
241,874
2%, 519
296,963
302, 510
268, 651
277, 378
352,885
381, 879
331,2.11
365, 249
217,456

$14, 946 . $8,719
18,790
8,089
22,625
6,542
30,689
28,437
37,997 123,750
24,360
96, 244
22, 088
52,401
17,524
42,322
17,760
32,236
18,025 lOJ, 552
26, 103 202, 765
36. 738 198,025
45,858 243, 239
58,724 169,148
54,092 189,575
48,375 129, 224
46, 104 166. 305
59,393 181, 78-!
60, 502 185, 6()2
53, 730 176, 843
55,475 112, 302
70,577
03, 186
76, 376 112, 106
06,248
76, 098
73, 050
74, 19ii
43,491
42,309

$648,078
806,544
732,225
646,103
856, 359
548, 465
386,415
391,832
408,990
368, 115
478,956
651,457
530,583
492,771
430,111
446,376
365, 947
599,981
713,747
736,665
685,599
781, 031
1,049,988
1,071,102
1,203,436
1,055,609

138,003 117,677,473 17,086,485

26. 45
30. 03
29. 75
26. 55
26. 96
14. 96
10. 46
12. 33
14. 62
10. 25
13. 50
13. 39
11. 15
10. 33
7. 62
7. 02
6.49
14. 68
15. 09
14. 21
12. 78
13.44
15. 04
16. 00
15. 61
16.82

9,078
11, 276
9,283
15, 403
8, 864
4, 669
3,162
5, 006
4,079
4, 743
1,736

5,503~ 1,099~ 2, 826, 056 02~

1

1

All imports for consumption.

Values.

Duties.a

Average
ad valorem rat.e
of duty.

Per cent.

Per cent.
$7,772 $2,411,309
6,796
2,685,523
12,330
2,461, 276
19,798
2,433,970
19,922
3,176,280
9,557
3,666,301
10,875
3,597,688
10,793
3,177,309
9,963
2,796,990
5,524
3,592, 079
4,702
3,546,276
3,121
4,115,454
1,708
4,759,133
1,623
4,771,871
2,656
5,647,650
271
6,361,715
], 355
5,647,123
1,151
4,084,719
464
4,732,719
817
5,183,610
151
5,364,345
11
5,811,560
402
6,980,035
1,746
6, 687,446
2,764
7,708,189
1,731
6,276,903

$2, 512
2,128
1,953
8,328
153

$394, 449, 174 $176,114,904
191, 221, 769
426, 346, 010
201, 985, 575
500, 216, 122
212,030,727
560, 419, 034
663, ]46, 6b7
184, 556, 045
160, 185, 383
567, 443, 527
526, 260, 576
154, 271, 805
144,982,442
464, 586, 307
128, 223, 207
439, 829, 389
127,015,185
438, 422, 468
133, 159, 025
439,292,374
182, 415, 162
627, 555, 271
193,561, 011
650, 619, 000
215, 617, 669
716, 213, 948
209, 659, 699
700, 829, 673
189, 844, 995
667, 575, 389
177, 319, 550
579, 580, 054
188, 379, 397
625, 308, 814
212, 032, 424,
683,418,981
213, 509, 802
712, 248, 626
218, 701, 774.
741,431,398
225, 317,076
773,674, 812
215, 790, 686
854, 519, 577
173, 097,671
81Z, 601 , 345
198, 373, 453
844, 454, 583
128, 881, 869
636, 614, 420

............. 16,048,057,529

a Exclusive of additional and discriminating duties.

4,757,248, 305

44. 65
42. 23
38. 94
37.00
26. 95
26. 88
28. 20
30.19
26. 68
27.13
28. 97
29.07
29. 75
30.11
29. 92
28.44
30. 59
30.13
31.03
29.98
29.50
29.12
25. 25
21. 26
23.49
20. 25

--------··
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Reciprocity treaties of 1854 and 1873.-The principal imports of :fishery products are from the British North American Provinces, and
between those Provinces and the United States there have been two
treaties permitting the free interchange of :fishery products. The first
was in force from September 11, 1854, to March 17, 1866; and the
second, known as the Washington treaty, from July 1, 1873, to June 30,
1885. Information is not available to show the quantity of :fish imported
for consumption 1 from the Provinces during the continuance of the
:first treaty, nor the amount of duties thereby released, but during a
period of 13 years preceding and following that treaty the duties collected on imports from the provinces amounted to $3,016,091, an average
of $232,007 per annum. On the same basis the amount of duties
released by that treaty was nearly $3,ooo,ooo, but it was actually
much in excess of that amount. The following compilation shows the
estimated amount of duties remitted by the second reciprocity treaty
with the British North American Provinces:
17. Statement of the value of fisher·y pr·oducts irnported for consumption free of duty_ under·
the second reciprocity treaty with the Brit-ish N01·th American Provinces and the estirnated
amount of d'uty r·em-itted.
Fishery
Estimated
products imduties
ported for
remitted.
consumption.

Year ending .Tune 30-

1874 ..•.......•.........................•....•... ~... • • • • . . • • • • • • • • • • • . . . • . • .
1875........ .. . . . . . . . . . . .. . .. . .. . . . . . . . . . . . . . . . ... . . . . .. . . . ..•• .. . . . . . . . .. . .. .
1876. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

$1, 587, 234
1,847,684
1, 555, 861

im:::::::
:::: :: :::::::::::::::: :::::: :::::: :::::::::::::::::::::::::: :::::: t1, ~~i:
m
539, 073
1879 __ .. ___________ . _____ . ___ ... ___ . ____ ..... _. _... ___ . ___ . __ __ ..••.. _. _.. _. .
i~~~:: :: :::::: :::: :: :::: ::: :::::::: ::: ::: ::::::: :::::::::::: ::: :::::::: :::::: i:1, m:
~i~
1882.........................................................................
148, 725

$392, 882
477,042
g~~

~~i:

m:
~~+: ~~~
431,564

~~~

553, 571

m::::::::::·.·.:·.:·.::::: :·.::: ::: ::: :: :::::::::::::::::::: :: ::: ::::: ::::::: :::________
~: m: nt ,____

1885........ .• • . • .. . . . . . . . . . . . • . • . • • • • • • • . • • • • • • • • . . • • . • • • • • • • • • • • • • • • • . . . . . .

2,706,831

635,528
689,602

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

22, 984, l39

6, 225, 781

Customs law of August 27, 1894.-The tariff enactment of 1894 made
several modifications in the rates of duty exacted on :fishery products
by the customs law of 1890. The paragraphs relating to :fishery products are set forth in the following comparative form, the first column
containing the provisions in the law now operative and _the second
representing the rates of duty required by the law of 1890:
1894.

1890.

19. Gelatin, ~Jue, isinglass Ol' fish glue, and prepared fish bladders or fish sounds, 25 per
cent ad valorem.

27. Gelatin, glue, an<l isinglass or fish glue, valuecl at not above 7 cents per per pound, 1½
cents per pound; valued at above 7 cents per
· pound and not above 30 cents per pounu, 25
per cent ad valorem; valued at above 30
cents per pound, 30 per cent ad valorem.
38. Cod-liver oil, 15 cents per gallon.
46. Seal, lrnrring, whale, anrl other fish oil not
specially provided for in this act, 8 cents
per gallon.
86. Sponges, 20 per cent ad valorem.

28. Cod-liver oil, 20 per cent acl valorem.
34. Seal, ~erring, whale, ancl other fish oil not
~~e;~~ie~.ovillccl for in this aot, 25 per cent
69 · Sp~d;e~ ~~~n~oss or Iceland moss, 10 per cont
0

n :A-. cla siftc~l
statement of the imports (but not imports
0
1

for consumption) from the

f1i~l ,t0 ;tcehs
during t~e ~ontin_uation of tbe reciprocity tniaty from September
arc 17, 1 66, 1s g1 ven m Table 6, on page 443.
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1890-Continued.

1894-Continued.

291. Anchovies and sardines, packed in oil or
otherwise, in tin boxes measurin~ not more
than 5 in ches long, 4 inches wine, and 3i
inches deep, 10 cents per whole box; in ball
boxes, measurin~ not more than 5 inches
long, 4 inches w1de, and 1½ inches cleep, 5
cents e:tch ; in quarter boxes, measuring not
more than 4¾ inches long, 3~ inches wirle,
and H inches deep, 2½ cents each; when imported in any other form, 40 per cent ad
valorem.
292. Fish, p acked in barrels or half barrels, and
mackerel or salmon, pickled or salted, 1 cent
per pound.
293. Fish, smoked, dried, salted, pickled, frozen,
packed in ice, or otherwise prepared for
preservation, and fresh fish, not specially
provided for in this act, three-fourths of 1
cent per pound.
210. Herrings, pickled, frozen, or salted, and salt- 294. H enillgs, pickled or saltecl, one-half ofl cent
water fish frozen or packed in ice, one-half
per pound; herrings, fresh, one-fourth of 1
of 1 cent per pound.
cent per pound.
211. F ish in cans or packages made of tin or other 295. Fish in cans or packages made of t in or other
material, except anchovies and sardin11s,
material, except anchovies and sardines,
and fish packed in any other manner, not
and fish packed in any oth er manner, not
specially enumerated or }Jrovided for in this
specially enumerated or provided for in this
act, 2Cper cent ad valorem.
act, 30 per cent ad valor em.
(Not provided for in tariff act of 1894.)
296. Cans or packages ruade of tin or other metal
containing shellfish admitted free of duty,
not exceeding one quart in contents, (1)
shall be subj ect to a duty of 8 cents p er
dozen cans or packages, and when exceeding one quart (2) shall be subject to an
additional duty of 4 cents per dozen for each
additional ha.if quart or fractional part
thereof: Provided, That until .June 30, 1891,
such cans or packages shall be admitted as
now provided by law.
337. Pearls, including pearls strung but not set, 453. P earls, 10 per cent ad valorem.
10 per cent ad valorem .
351. Manufactures of * * ,. bladders (3), coral 459. Manufactures of * * * bladders, coral,
(4), * * * or of which these substances
* * * or of which these substances or
or either of them is the component material
either of them is the component material of
of chief value, not specially provided for in
chief value, not specially provided for in
this act, 25 per cent ad valorem.
this act, 25 per cent ad valorem.
352. Manufactures of * * * whalebone * * * 460. Manufactures of * * * whalebone, * * *
25 por cent ad valorem.
'
30 per cent ad valorem.
354. Manu~actures of * * * mother-of-pearl, 462. Manufactures of * .. * mother-of-pearl
gelatm, and shell, or of which these suband shell, or of which these substances or
stances or either of .them is the component
either of them is the component material of
material of chief value, not specially prochief value, not specially provided ~or in
vided for in this act., * * * 35 per cent a d
this act, 40 per cont au valorem.
valorem.

208. Anchovies and sardines, packed in oil or
otherwise, in tin boxes measuring not more
than 5 inches long, 4 inches wide, and 3½
inches deep, 10 cents per whole box; in
half boxes, measuring not more t.han 5 inches
long, 4 inches wide, and li inches deep, 5
cents each; in quarter boxes, measuring not
more than 4¾ inches long, 3½ inches wido,
and 1¼ inches deep, 2i cents each; when imported in any other· form, 40 per cont a<l
valorem.
209. Fish, smoked, dried, salted, pickled, or oth rwise prepared for preservation, threofourths of 1 cent per pound.

The following articles were exempted froni duty:
370. Ambergris.
403. Bladders, and all integuments of animals
and fish sounds or bladder s, crude, salted
for preservation, and unmanufactured, not
specially provided for in this act.
456. Coral, marine, uncut, ancl unmanufactured.
465. Cuttlefish bone.
471. Eggs of birds, fish, and insects. * * '
481. Fish, frozen, or packed in ice, fresh.

482.
483.
524.
558.

Fish for bait.
Fish skins.
Kelp.
Moss, seaweeds, and vegetable substances,
crude and unmanufacturec1, not otherwise
specially provided for in this act.
568. Oils, * * * ambergris, * * * and also
spermaceti; whale and other fish oils of
American fisheries, and all fish and other
products of such fisheries. * * *
580. Pearl, mother of, not sawed or cut, or otberwiAe manufactured.
613. Sh~lls of all kinds, not cut, ground, or otherW1se manufactured.
615. Shrimps and other shellfish, canned or otherwise.
661. Turtles.
671. Whalebone, unmanufactured.

480 . .A.mbergris.
507. Bladders, including fish bladders or fish
sounds, crude, and all integuments of animals, not specially provided for in this act.
457.
555.
561.
571.

Coral, marine, uncut , and unmanufactured.
Cuttlefish bone.
E!50-s of birds, fish, and insects.
]'1s'b, the product of American fisheries, and
fresh or frozen fish (except salmon) caught
in fresh waters by American vessels, or with
nets or other devices owned by citizens of
the United Stat es .
572. Fish for bait.
573. l!'ish skins.
623. Kelp.
653. Moss, seaweeds, ancl vegetable substances,
crude or unmanufactured, not otherwise
specially provided for in this act..
661. Oils * * * ambergris, * * * arnl also
sp~rmaceti; whale aml other flsh oils of
American :fisheries, and all other articles the
product of such fisheries.
673. Pearl, mother of, not sawed, cut, polished, or
otherwise manufactured.
701. Shells of all kinds, not cut, or otherwise
manufactured.
703. Shrimps and other shellfish.
744. Turtles.
753. Whalebone, unmanufactured.
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Import ditt-ies in foreign countries.-The rates of duty imposed on
fishery products imported for consumption in the United States do not
greatly differ from the average in other countries. Of European countries, the average rates of duty in Austria, France, Greece, Russia, Spain,
and Switzerland are somewhat higher, while the average in Denmark,
Germany, Italy, Netherlands, Portugal, and Sweden is ·generally less.
There are no duties on fishery products imported into Great Britain, and
most articles are admitted free into Belgium. On the American continent, the specific rates of duty in Haiti, Santo Domingo, Cuba, Puerto
Rico, Mexico, Nicaragua,. Salvador, Argentina, Bolivia, Brazil, Chile,
Colombia., Uruguay; and Venezuela average greater than in the United
States, while the duties are less in Canada, the Bahamas, Barbados,
Jamaica, Leeward Islands, Wind ward Islands, Dutch West Indies,
French West Indies, British Honduras, Ecuador, British Guiana, and
Peru. In Australia the specific duties are greater than on similar
products in the United States, but the ad valorem duties are much less,
averaging only about 12 per cent. In French Oceanica, China, Korea,
Siam, Japan, Ceylon, and British New Guinea the import duties are
very much less than in the United States.
Table 18 shows approximately the rates of duty imposed on the principal fishery products imported into certain foreign countries, and is
arranged so as to compare readily with the present rates of duty on
similar products imported into the United States. The comparative
rates of duty imposed in each foreign country on each of the principal
fishery products are shown in succeeding tables.
18. Cornpa1·at·ive staternent showing approxirnately the rates of duty iniposed on fishery
products irnported into certain countt·ies.
Austria.
Hungary.

Item.

Fish:
Per 100 lbs.
$0.29
Fresh·-··· ...... .
Dri ed or saltedCod ..... ...... .
. 72
. 433

~:r~~ncfri~d·fi~h

l

PickledHerring .••.•...
Mackerel .•••••.
Salmon ........ .
Cod and other
pickled fish.
SardinesWhole boxes ... }
Half boxes .... .
Quarter boxes ..
Other ........ ..
Other canned fish.
Oil:

Canada.

France.

Germany.

Italy.

Per 100 lbs.
$0. 435

Per 100 lbs.
Free.

Per 100 lbs.
Free.

25 per cent ad val.

$0. 32

$0. 437

$0. 50 per 100 lbs . a

. 32

.525

4. 20
l. 32

. 72

2.19

2.17

2.19

5. 80

2.19

6. 486

5. 80

2.19

6. 486

{

i~~~i~.~~: :: :::::: ::::::::::::::}

1. 297

{ . 50 p,'100 lb,.
1. 00 per 100 lbs.
Do.
. 50 per 100 lbs.

{ . 05 po, box.
. 025 per box.
. 02 per box.
30 per cent ad val.
2. 626 25 per cent ad val.
2. 626

1
,526 {:::::::::::::
J~5 {20percentad val.
Seal, whale, etc . . .............. .
. 439-1. 317 . ...•.. .......
1. 31 ~
F)sh glue.... .......
. 871
3. 50 . . . . . . • • . . . . ..
1. 31
$3 per 100 lbs.
Fu1h sounds . ....... ............. .
Free ............................. 20 per cent ad val.
~rraceti....... ..
. 58
$0. 439 .•........•••.. .... ...•••••.
Do.
a ebone.........
. 72
Free and $8. 75 . • • . • • • • . • . • • . . . . • . . • • • . . • • . Free.

a Smoked, $1.
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18. Comparative statement show-ing app1·oximately the 1·ates of duty imposed on fishery
products impo1·ted into certain countries-Continued.
Item.

.ramaica.

Haiti.

· Brazil.

British
Guiana.

Fish:
P er 100 lbs. Per 100 lbs. Per 100 lbs. Per 100 lbs.
Fresh............... • • • • . . . . . . . .
Free.
$1. 00
Free.
Dried or salted$1. 35
Corl. ..............
$0. 74 }
Herring..........
. 72
a. 74
1.00
$0.44
Other dried fish .............. .
b. 74
Pickled.125
. 304
Herring ....... ···
. 50
Mackerel.... .....
}
Salm01.1....... ....
.72
1.00
}
.49
Cod and other
.125
pickled fish.
SardinesP er box.
Whole boxes. . . . . .
$0. 10 ~8 per cent
1. 00
11.88
Ralf boxes.... . . . .
. 06
ad val.
Quarter boxes. . . . .
. 04
Other canned fish...
9. 65 .. do ..... .
11.88
dl. 00
Oil:
C?d-liver ....................... ( $O. l 8 p er {

i

li

r~~~h~ie·,·~t~::::: ::::::::::::
~
Per 100 lbs.

Cuba .

Santo
Domingo.

Per 100 lbs.
Free .

..................

Per 100 lbs.

$0. 76

}

$0. 85

. 76
1.197
. 76

1. 27
cNo.1,1.90
3. 39

--------------

5.04

9. 50

-----------·-· ... ............

gall.

Fish glue . . . . . . . . . . . . .
$4. 82 ................................................................. .
Spermaceti. ...•••....
33. 77 . .. . . . ... . . .
9. 90 . . .. .. .. . . . . . . . . . . . . . . . .. . . .
7. 07
Whalebone .. . . . . . . . . . . . . .. .. . . . . . .. . . . .. . . . . .
6. 44 . . . . . .. . . . . . . .
63. 00
7. 92
Item.

Costa Rica. Argentina.

Chile.

Colombia. Venezuela.

United States.

Fish:
Per 100 lbs. Per 100 lbs. Per 100 lbs. Per 100 lbs. Per 100 lbs.
Fresh...............
$1. 54
Free. ... . .. ......
$1. 10 . .. . . .. . . . . .
Dried or saltedCod.
:
.
.
.
.
.
.
.
.
.
.
.
.
.
}
$3.
92
$1.
72
.
.
.
.
.
.
. . . .. . }
$2. 20
Rerrrng . .. . . . .. . .
1. 54
Other dried fish...
2.17 ........... .
Picklecl-

t

~!~~~Fei
::::::::: }
Salmon . . . . .. . . . . .

_
}
1. 72
1. 10 }
1 54
4. 20
2. 40
2. 20
Cod ancl other
1. 72
pickled fish.
SardinesWhole boxes ................ ··
Ralf boxes........ . . . . . • .. . .. . . .. . . . . . . . . . .. . . . . . . . . . .. . . . . .... .. . .. .. .. . . . ..

Per 100 lbs .
$0. 50

. 75

1··· .................... ······ ······ ·.... ·... --·1

8r:;:~~~.

0
-~~~::::: : : : : : : : : : : : :

.....

:~:~~ •••••••• ~-.:~ • ••••••• ~:~~-

Other canned fish... . . . . . . .. . . . . . . . . . . . . .. ..
i. 40
4. 41
Oil:
2. 42
. 14
Cod-liver............ ... . .. ......
2.19 . .. .. .... .. . . . . .. .... ...

~:~~-

.50

1j

· 75
Per box.
$0.10
. 05

6. 57

40percentad~;l~
20 percent ad val.

10. 94

20percentadval.

•••••••

_l!!f, ~b~l~: ~t~- ::: :: :::::: :::::: :·::: :: :::::: .....··i¥ :::::: :::::: .......~: ~'.. l25 p. ct. ad val.

ftt;fl;f :::::::::: ······ ·~: :- ......~::;~.... · ..: -:~-····· ·-::;~-:::::: :~:~i: I
Whalebone . . . . . . . . . . .

aSmoked, $0.50.
b Smoked, $1.

11. 90 .. .. .. . . . . . .

f{;!~centadval.
4. 55 . .. .. .. . . . . . .. . . . . . .. . . . Free.

c No. 2, $1. 58 per 100 lbs.; No. 3, $1.27 per 100 lbs.
d Salmon and oysters free.
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III.-THE EXPORT TRADE.

Exports froni 1790 to 1820.-The products of the :fisheries comprised
a large portion of the early exports from the United States. At the
close of the last century the value exceeded $2,000,000 annually, consisting almost entirely of products of the cod and whale :fisheries, the
former being from 5 to 10 times as valuable as the latter. The extent
of the exports from 1790 to 1820, inclusive, is set forth in Table 19, compiled from the .American State Papers and from Pitkin's Statjstics.
The value of the exports from 1792 to 1802, inclusive, is not definitely
known, and for the years from 1803 to 1816, inclusive, the values of
sperm oil and spermaceti are aggregated, as also are those of whale oil
and whalebone.
19. Statement of the exports of fishery prod·ucts from the United States during each year
· from 1790 to 1820, inclusive.
Marine oils.

Fish.
Yen.r ending Sep.
tember30-

Dried or smoked.
Quintals.

1790 ..... ·· · -----1791---·· .........
1792 ..............
1793 ·--·· .........
1794. ···---·······
1795 .....•• -- •. ...
1790 ....... -· .....
1797. ·-· .. ........
1798 .... ·... ···-·-·
1799 .........••...
1800 ..............
1801 ..............
1802 ••••.•........
1803 ............. .
1804 ······ ........
1805 ............ ..
1806 ..............
1807 . ... ..........
1808 ..............
1809 ---· ·· ········
1810 ...... ········
1811 ..............
1812 ..............
1813 ..............
1814 ······ ........
1815 ·········· ....
1816 ..............
1817 ........•••••.
1818 ..............
1819 ........ ··••··
1820 •.•••• • •......

378,721
383,237
364,898
372,825
436,554
400, 818
377,713
406, 016
411,075
428,495
392,726
410, 948
440,954
461,870
567,825
514,549
537,457
473,924
155,808
345,648
280,804
216,387
169,019
60,022
31,310
102,824
217, 892
267, 514
308,717
280,555
321,419

Total ....... 10,518,524
a.Barrels.

Values.
$828,531
958,093
(b}
(b)

(b)
(b)

(b)
(b)
(b)
(b)

(b)
(b)
(b)

1,620,000
2,400,000
2,058,000
2,150,000
1,896,000
623,000
1,123,000
913,000
757,000
592,000
210,000
128,000
494,000
935,000
1,003, 178
1,080,510
1,052,081
964,257

····-----·- ·

Pickled or brine·Salted.
Barrels.
36,804
57,424
48,277
45,440
36,930
55,999
84,558
69, 782
66,827
63. 543
50; 388
85,935
75,819
76,831
89,442
56,770
64,615
57,621
18, 957
54,577
34,674
44,716
23,609
13,333
8,436
36,141
37,979
44,426
55,119
66,563
87,916
1,649,451

b Not separately reported.

Kegs.

·······----..............

Values.
$113,165
172,272

---···------

(b)
(b)
(b)

.•.••• 5,"256.

(b)
{b)
(b)
(b)
(b)
(b)
(b)
(b)

....... ..... . ...
..............
7,351
6, 2'.lO
15,993
12,403
10,424
13,229
11,565
13,045
7,207
10, 155
13, 743
3,036
9,380
5,964
9,398
3, 143
568
87
3,062
6,983
15,551
7,100
6,746
7,309

560,000
640,000
348,000
366,000
302,000
98,000
282,000
214,000
305,000
146,000
81,000
50,000
218,000
221,000
324,872
317,355
409,497
538,433

204,918

------·-----

Sperm.
Gallons.

Values.
$79,542
53,838

a5, 431
134,595
63,383
140,056
82,493
80,856
164,045
27,556
128,758
114,264
221,762
91,684
28,470
46,984
5,550
72,624
42,785
44,339
612
51,071
63, 910
136,249
63,216

(b)
(Ii)
(b)
(b)
(b)
(b)
(b)
(b)
(b)
(b)
(b)
(c)
(c)
(c)
(c)
(c)
(c)
(c)
(c)
(c)
(c)
(c)
(c)
(c)
(c)

........ . ........
-- ...... - . - - --.
8,618
2,756
11, 300
208,467
75,360
ll, 307

11, 300
156,350
55,520
6,-980

f2,121,070
a5, 431

J........

c Included with whale and fish oil.
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19. Statement of the expo1·ts of fishery prod1wts from the United States diiring each yea1·
f1·om 1790 to 1820, inclusive-Continued.
Marine oils (continued).
Year ending September 30-

Whale and fish.
Gallons.

Values.

1790 •.............
a15,·765
1791 ....... · · · ····
447,323
436,423
1792 ....... ·· · ····
1793 •..•... -- ··· ··
512, 780
1794 ········· · ---· 1,000,208
1795 .... ·····-· ...
810,524
1796 ......... ···-· 1,176,650
582,425
1797 ·············1798 ..............
700,040
420,949
1799 •... ······- -· 204,468
1800 ··········-···
1801 .... -· ..... ··215, 522
379,976
1802 ··-··········550,535
1803 ····-·--······
646,505
1804 ... ···········
626,089
1805 ··· -······· ...
1806 ............ _.
826,233
932,797
1807 ··············
198, 019
1808 ··----····- ...
421,282
1809 .. ········-···
544,734
1810 .. · ·· ······ ...
186,661
1811 ... ········-··
1812 .......... _··106,369
4,979
1813 ·············837
1814 ············-68,921
1815 ···-··········
177,810
1816 ············· 1817 ..............
460,888
986,252
1818 ········-· ....
860,112
1819 ·········· ....
1820. ············- 1,262,094

$124,008
89,465
(b)
(b)
(b)
(b)
(b)
(b)

(b)
(b)
(b)
(b)
(b)
. C 280,000

c,no, 000

C 315,000

c4i.8, 000
c476, 000
C 88,000
C 169, 000
C 222,000
c78, 000
C 56, 000
c2, 500
C 1,000
C 57, 000
C 116,000
230,444
493,126
430,056
631,047

}

Total. ...... {15,748,405 - - - ...... - ..
a15, 765
a Barrels.
b Not separately reported.
c Includes value of sperm oil.

Spermaceti.
Pounds.
70,379
182,400
157,520
235,600
214,960
240,720
221,903
130,438
144,149
240,301
181,321
290,666
135,637
238,034
127,602
180,535
294,789
172,132
45,130
214,444
187,190
257,094
157, 596
26,522
21,154
312,065
116,916
201,930
305,142
169,919
267,177

Values.
$27,724
54,720
(b)
(IJ)
(b)
(b)
(b)
(b)
(b)
(b)
(b)
(b)
(b)

d 175,000

.

d70, 000
d163, 000
d182, 000
d 130, 000
d23, 000
dl36, 000
dl32, 000
d273, 000
d141, 000
10,500
9,000
d 143,000
59, 000
100,970
137, 3]4
76,463
106,871

5,741,374 \··· .........

Whalebone.
Pounds.
121,281
124,829
154., 407
202,620
354,617
410,664
308, 314
452,127
62,805
80,552
32,636
23,106
80,334
69,802
134,006
21,335
50,594
104,635
8,660
8,825
42,843
30,346
8,128

Values.
$20,417
24,066
(b)
(b)
(b)
(b)
(b)
(b)
(bl
(b)
(b)
(b)
(b)
(e)
(e)
(e)
(e)
(e)
(e)
(e)
(e)
(e)
(e)

Total.
Values.
$1,104,287
1,353,354

.....................
...................
......................

.............. ......
....................
...................
.................
.............. ........
......................

..................

9,300
8,038
25,202

.....................
2,635,000
3,420,000
2,884,000
3,116,000
2,804,000
832,000
1,710,000
1,481,000
1,413,000
935,000
304,000
·------ -··
188,000
··-------(e)
912,000
()00
-~····734' 1,331,
1,671,498
1,581
2,186,236
804
2,024,421
5,040
2,252,628

2,942,848

................ .. ......................

......................

----------··
174

·----------3,668

d Includes value of whalebone.
e Included with spermaceti.

Exports from 1821 to 1894.-Table 20,•compiled from the annual reports
on commerce and navigation, United States Treasury Department, shows
the exports of domestic fishery products during each year from 1821 to
1894, inclusive. Prior to 1865, fresh fish were not specially enumerated, and the same is true of "canned fish and other products" prior
to 1869, and of oysters prior to 1864; but the imports of those articles
before the years stated were not of great extent. It appears from this
t,able that of the $274,096,530 worth of domestic fishery products
exported since 1820, $86,744,975 worth, or 31 per cent, was marine oils;
$51,990, 798, or 19 per cent, dried or smoked fish; 12 per cent, whale~
bone; 6 per cent, brine-salted fish; 5 per cent, oysters, and 4 per cent,
spermaceti.
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20. Classifiecl statement of the domestic exports of fishery products f1·om the United States
during each year from 1821 to 1894, inclusive.
Fish, shellfish, etc.
Year
ending-

Fresh
fish.

Dried or smoked
fish.

Brine-salted or
pickled fish.

Values. Quintals. Values. Barrels.

Values.

Marine oils.
Canned
and other Oysters.
prepared
fish.
Values.

Values.

Sperm oil.

Gallons.

Values.

- - - ---- ---- ---- - - ----

Sept. 30$5,340
1821 -- ... . ... . ...... .
267,305 $708,778
7,250
76,950 $264,813 . ............ .............
1822 .... . ..... .. .....
6,060
241,228
6G6, 730
70,026
249,108 . . ... ... ... .............
7,610
1823 ..... .......... .
8, 9i2
262,766
18,333
734,024
76, 772
270,776 . ....... . ... ...............
10,500
1824 ..... ...........
310,189
873,685
23,578
74, 173
263,019 ............ . ............
17,679
1825 ..... ·--- ----300,857
30,548
830,356
71,902
248,417 ................ ........ ...
23, 517
1826 . .. .. . . . . .......
35,528
260,803
667,742
86,877
257,180 . ............. ·······--48, 220
78, 661
247, 321
747, 171
67, 054
240,276 . .. . ........ ..............
1827 .. -- . ..........
190,669
297, 2i6
1828 ..... --- -----265,217
819, 926
64,454
246, 737 ---·-----· ......... ....
92,554
140,
24-1
1829 ..... ------ --·
204-, 761
747,541
62,030
220,527 ________
·····--···
--········
,. _ ............
38,618
58,814
1830 ..... ·-·-----229, 796
530,690
66,953
225,987
53,526
78, 159
1831 . .... ---- ----230 , 577
625,393
804,441 ·· -···-··· --·····--92,861
38, 161
48,212
1832 ..... ·-------250,514
749,909 103,274
306,812 ·····---·· -·········
42,589
50,392
1833 ..... -- ---·--249,689
712,317
277,
973
86,897
----- ----- -- --······
50,048
60, 935
1834 .. - .. ·-- -- ---·
253,132
630, 384
223,290
61,931
---·--····
52,531
63,827
287,721
783, 805
1835 .. - - . --------52,097
224,639 ---------- -------- -119,787
155, 142
1836 .... . -----·--·
240, 769
746,464
221,426 ---------- ............
48, 1329
151,
8'i5
177,004
............
1837 ..... ---- ----188,943
588,506
181, 334 . ... . .......
40, 946
137, 809
166,805
1838 ..... ...........
206, 028
626,245
42,034
192, 758 ·-- -- ----- -- -···· · ··
85,015
86,047
208,720
1839 .. - .. ·----·-··
709,218
24-, 328
141, 320 ................. .............
430,490
434,608
211, 425
1840 ..... ·------·541, 858
42,556
179, 106 ............. . ..........
343,300
349,393
252,199
602,810
1841 ..... --------148,973 .............. . . ............
36,927
233,114
287, 761
256,083
1842 .... . --------567,782
4".I., 416
162,324 ........ e ••• ............
.June 30310,768
476,688
174,220
381,175
1843 ..•.. -----·--116,042 ............ ...........
29,537
344, 930
451,317
271,610
1844 ..... --------699,836
197, 179 ............ ...... ......
44,168
975, 195
288,380
803,353
1845 ..... .... .......
208,654 .............. . ............ .. 1,054,301
43, 4-78
697,
570
772,019
277,401
1846 ..... --------699,559
230,405 .............. . . . ......... .
56,588
738, 456
795,792
258,870
659, 629
1847 ..... --------136,221 ........... . ---·-·····
31,072
208,832
206,431
206, fi49
609, 482
1848 . .... --------109, 315 .............. ·--------22,518
572, 763
526,817
197. 457
419,092
93, _085 ............. ---·-----·
1849 ..... ---·----22,636
788,794
730, 743
168, 600
1850 . .... ----- ---365, 349
91,445 ---·------ ---------·
rn, 483
905, 778 1,044,967
151, 088
1851 . . ... --------36i, 729
113,932 -----·--·· ---------·
21,616
800,
274
6H, 765
134, 732
354, 127
1852 ..... - --- --···
19,622
08, 883 ---------· ..............
371,607
15,060
89,409 ------···· ---·-----· 1,131,098 1,418, 845
1853 ..... --- ----- - 131,665
847,535 1,105, 907
131, 316
1854 ..... ..... . ....
389, 973
25,669
162, 187 ..... ...... ··-------·
958, 744- 1,593,832
119,926
379,892
17,176
94, 111 ................ -------- -·
1855 .... . ---- -·--·
977,005
540,784
168, 971
1856 ..... --------578,011
173,939 ----··--- - ---------·
31, 309
819,081 1,216, 888
174,765
1857 .. .. . ...........
570,348
36,048
211,383 ---···---- ------ ---·
896,923 1,007,505
161, 269
1858 ..... -- ------487, 007
30,892
197,4:U .............. .............
1,341,025 1,737,734
209,350
1859 ..... --------64-2, 901
203,760 ...............
35, 3dl
219 628
1860 . .... ..........
690,088
34,119
191, 6::!4 ............... ---------- 1,335, 736 1,789,089
2t9, 3241861 ..... --------634,041
244,028 ............. ............. 1,518, 457 2,110,823
48,685
962,603
250,819
739,477
1862 ..... $70, 453
712,584
68, 642
330,685 ---------- .............
228,234
1863 .. ... ------·-·
921,131
429,316 ................ ............. 1,034,794 1,569,287
75,262
192,505
851,066 1,298, 058
186<1 .. ... ···· -·--·
967, 918
75,280
508,568
$85,089
$29,543
13,890
157,472 1,107,955
700,186 1,511,323
1865 . ....
632,690 ---------126,889
56, 874
139,693
510,978 1,180, 381
1866 ..... l !l2, 198
734,427
200,409
34,305
360,074
109, 114
1867 ...• . 189,281
570,894 1,482,570
596, 586
22, 591
18L,
271
217,494
129, 074
662, 570 1,379,814
598, 137
121, 946
25,033
209,461 ·· ···---- 1868 .. -- . 184, 774
88,415
1869 .. ...
65,348
398,825
717, 172 1,361, 888
24,228
89,266
213, 455
272, 397
794,432
111,672
69, 131
1870 .....
499,797
570, 334
134,804
30,935
253,211
387,739
692. 469
119, 618
39,083
1871 . . ...
592,598
539,582
29, 653
168, 122
226, 369
470,945
979, G82
126, 613
G7, 832
588,194
1872 . ....
693,674
173,711
30,642: 209,077
635, 533
1,095,831
64, 577
118,076
569, 15]
756,306
1873 .....
243,723
677,171
16. 7471 109,201
827. 091
129,982
1874 .. ...
56, 974
612, 589
529,903
211, 000
223,733
226,041 1,128,208
847,014
69,448
129,752
710,121
491, 130
51,025
359,669 1,855, 550
1875 ·- ...
170,277
80,879
175,528
1876 . ....
900,306
892,762 1,366,246
54,291
214, 196
417,281 2,102,522
1877 ...•. 114, 338
879,865
159, 648
791,785
76,227
634-, 991
260,620
486, 738 2,492,405
1878 ...• .
801,218
84,278
188,831
766,154
57,554
723,398
416,162 3, 204-, 965
393,061
1879 ... ..
80, 437
719,831
197, 130
748, 747
47,764
200,862 2,951, 833
812,928
453,306
1880 ..... 124, 962
179,450
739, 2:Jl
487,004
54, 345
284,293 2, 336,893
482,153
543, 895
1881 .....
97,539
212,691
840,199
303, 11~
52,092
314,568
26J, 723 2,807, 9li3
582,249
1882 .....
89, 148
159,512
635, 155
551, 212
38,224
244,454 3,221,707
540. 064
612, 793
72,
875
158,
445
882,830
290,417
48,551
372,385
275,021
1883 ··· ··
629,636
3,223,870
188-l .. ...
62,009
197,352 1,149,952
325,385
45,034
296,896 2,661,587
572,487
l!43, 069
33,350
220. 505 1,079,115
1885 ··· ··
60,004
183,499
310, 170 2,754,665
715,619
209,846
188'3 . .. ..
29,734
190, 253
890,311
59,371
149,936
288, 188 2,268,649
732,019
179,808
1887 .... .
14-, 751
195, 736
852,212
36,070
216, 619 2, 148, 163
119,267
733,973
157, 169
28,965
201,500
1888 · · ···
988,401
15(i, 454 2,145,458
94,568
19,981
136,092
858,652
1880 ... . .
27, 151
178, 911
941 , 732
20. 601
136, G09 4, 029,572
69,628
98,832
83.i, 171
1890 .. ...
48,086
198,308
980 ,245
26,898
136,
036
4,039,220
124,
601
837,
239
162,565
1891 ... ..
40,084
201,082 1,076,381
35,392
19G, 799 2,868,249
46, 866
62,552
817, 108
66, 49R
l8il2 ··•··
173,024
933,324
39 505
216, 751 2,561,919
103,031
744,
271
140,
655
910 145
23' 105
1893 . . . . . 100, 656\ 180, 434
181, 412 2, 9i:!3, 477
625, 079
115, 104
61,245
1894 ... • . _!8, 82Q
190, 456
810: soo' 36'. 503
192,398 1,682,830
688, 653
85, 204
72,141
Total. . 2,337, 44Ci14, 777, 080 51, 09ll°, 708 3,382, 94.3 17,404,920 57,803,033
13, 768, 267134, 274, 468 44,451, 46 7
1

----------

---------·

-------------------
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20. Classified statement of the domestic exports of fishery products f1·0·1n the United States
during each yea1· f1·01n 1821 to 1894, inclusive-Continued.
Marine oils (cont'd).
Year
ending-

Whale and fish oils,

Spermaceti.

Whalebone.

Gallons.

Values.

Pounds,

Values,

Pounds.

1,068,025
990,325
1,453,126
1,251, 836
1,072,615
652,401
481, 180
488,468
1,237,962
1,833,196
1,637,534
3,605,913
3,298,872
2,614,814
2,217,321
2,362,325
3,624,001
4,824,376
1,482,908
4,520,878
4,094,924
3,909,728

$348,991
311,415
415,713
296,708
250,200
183,343
142,648
140,279
358,822
568,326
554,440
1,009,728
924,810
740,619
773,486
1,049,466
1,271, 5(5
1,556,775
515,484
1,404,984
1,260,660
1,315,411

424,952
399,925
749,973
598,181
617, 072
836,280
1,003,658
904,597
1,055,906
1,082,941
847,384
859,886
905,318
851,556
920,746
1,018,520
892,852
1,074,569
466,896
853,938
599,657
986,010

$169,777
151, 226
212,337
157,772
202,188
288,104
316,061
255,378
261,315
249,292
217,830
267,333
259,451
257,718
284,019
341,907
294,510
340,531
178, 142
332,353
231,960
318,997

16,349
25,202
86,474
60,693
212,062
188,709
241,085
120, 128
464,225
404,919
565,926
1,044,227
1,203,176
873,983
270,977
731,500
1,129,509
1,634,570
1,445,098
1, 8!.l2, 259
1,271,363
918,280

$1,489
5,040
16,402
9,306
46,225
53,502
80,956
40,991
136,341
112,357
133,842
186,595
185,329
169, 434
55,954
187,008
223, 682
321,458
288,790
310,379
259,148
225,382

2,479,916
4,104,504
4,505,662
2,652,874
3,189,562
1,607, 038
2,783,480
1,470,197
2,004,886
892,309
321,989
718,842
705,492
646,694
414,466
840, 127
996,341
1,335,736
1,009,468
2,599,316
2,055,511
416,405
644,547
177,509
426,882
706,534
94,361
310,878
862,434
1,171,646
288,263
573,775
895,907
1,067,515
1,026,038
904,988
2,236,265
1, 022,889
597,812
1,083,925
226,983
488,915
977,768
1,184,871
1,348,804
1,360, 409
483,208
1,844,0!ll
1,404,769
829,173
90,696
209,167

803,774
965,073
1,464,968
606,454
1,520,363
812,879
946,298 1, 08::l, 839
1,070,659
705,150
552,388
598,452
965,597
503,911
672,640
742,528
882,485
538,549
440,387
397, 398
223, 247
343,992
490,426
255,825
485,505
666,680
526,338
201,390
363,665
185,563
597,107
168,897
598,762
126,229
537,547
157,783
581,264
456,408
1,280,697
280,526
1,483,593
229,472
438,957
624,129
816,494
224, 162
205,250
191,799
319,840
77. 715
507,476
332,023
81,860
::153, 445
228,278
82,520
452,937
157,263
552,756
190,736
154,243
197,~71
280, 750
304,865
413,411
238,641
436,072
141, 157
442,165
153,552
411,808
228,276
756,248
147,503
349,109
197,847
229,726
214,205
420,730
265,593
115, 490
396,869
190,704
259,947
321,227
277,271
361,171
334,918
352,114
336,222
315,277
226,576
127,412
425,479
440,773
449,384
354,337
207,574
234,937
273,981
31,683
340,192
68,710
342,786

898,773
1,149,607
2,084,019
1,697,892
2,031,137
1,054,379
1,198,250
1,981,231
2,281,931
1,184,156
2,825,069
2,156,864
1,944,809
1,982,800
2,042,390
1,103,301
1,380,465
1,068,895
979,231
796,384
603,186
548,099
313,912
486,370
618,363
696,064
-405, 396
386,728
353,742
172,889
324,653
114,530
251,572
154,500
71,708
154,016
78,322
un, 332
227, 117
220,787
326,835
92,653
188,482
165,436
173,452
318,056
261,555
190,484
159,322
82,797
148, 130
152,709

257,481
463,096
762,642
583,870
671,601
314,107
337,714
646,483
689,662
436,673
1,063,705
817,817
781, 680
1,036,647
1,307,322
1,105,223
1,233,539
896,293
736, 552
556,795
575,733
793,562
493,316
656,188
653,253
587,303
384,435
343,937
251,562
137,855
329,214
115,098
291,165
215,327
160,666
264,980
199,753
255,847
326,400
325,333
599,550
319,508
470,039
385,058
523,267
799,042
762,464
705,500
717,230
427,462
543,045
441,969

Values.

Allother
fishery
products.

Total.

Values.

Values.

Sept. 301821. ..•.
1822 .....
1823 ...•.
1824 .....
1825 .....
1826 . ... .
1827 .....
1828 .. ...
1829 ...•.
1830 ..•.
1831. .. ..
1832 .....
1833 .....
1834 .....
1835 .....
1836 . . ...
1837 ..•..
1838 .....
1839 ..•..
1840 .....
1841.. ...
1842 .....
June 301843 ... ..
1844 .....
1845 .....
1846 .•...
1847 .....
1848 .....
1849 .....
1850 ... . .
1851. ..•.
1852 .....
1853 .....
1854 .....
1855 .....
1856 .....
1857 .....
1858 .....
1859 .... .
1860 .....
1861. ....
1862 .....
1863 •. ...
1864 .....
1865 .....
1866 .....
1867 ..•..
1868 .....
1869 .....
1870 .....
1871. ....
1872 .....
1873 .....
1874 .....
1875 .....
1876 .....
1877 .....
1878 .....
1879 .....
1880 . ....
1881. ....
1882 .....
1883 ..•..
1884 .....
1885 .....
1886 .....
1887 .....
1888 .. ...
1889 .....
1890 .....
1891. .•..
1892 .....
1893 .....
1894 .....

243, 308
180,492
236,917
295,606
191,467
186,839
159,403
260,107
195, 916
143,098
112,600
77,991
181,874
64,857
70,038
66,012
46,278
51,829
143,907
64,481
76,946
184,608
93,062
33,592
23,339
128,337
88,706
27,172
42,170
56,996 .
55,815
78,346
61,725
35,915
41,027
58,302
35,489
45,018
40,945
48,721
66,651
48,553
63,683
125,840
139,656
84,018
111,386
116,757
71,202
90,842
105,012
99,467

...............

··----·--··----·----------·-

··------- ·--------·
...............
·--------·
.............
·······-...............·

...........
..............
.............

----------

··-·-··--··--·-··-·

------·--·
··-------·

··········
.............
........... .
..............

$1,499,188
1,389, 579
1,658,224
1,610,990
1,595,065
1,473,388
1,575,332
1, ti93, 980
1,817,100
1,725,270
1,889,472
2,558,538
2,402,469
2,071, 493
2,174,524
2,666,058
2,711,452
3,175,576
1,917,969
3,199,170
2,846,851
2,823,010

$46,040
52,479
56,882
41, 535
21,480
17,013
66,467
37,701
65,066
35,320
44,782
81,879
61,977
64,105
26,016
37,804
87,378
33,740
54,158
47, 717
23,214
29,928
22,321
24,552
49,624
83,818

2,112,548
3,350,501
4,507,124
3,453,398
3,468,033
1,980,963
2,547,654
2,824,818
3,294,691
2,282,442
3,279,413
3,044,301
3,516,894
3,356,797
3,739,644
3,550,295
4,462,974
4,156, 480
4,451,515
3,987,298
5,056,006
4, 306, 303
4,795,619
3,562,519
3,663,634
3,717,248
3,001, 720
2,870,517
2,994,037
3,443,171
3,320, 406
3,566,743
4,844,847
5,806,445
5,734,675
6,436,248
6,281,288
5,248,131
5,554,834
6,213,358
6,279,720
5,664,885
6,018,745
5,264,646
5,154,180
5,518,552
7,063,339
7,458,385
6,210,577
5,403,587
5,541,378
4,258,306

Tota1. 111, 014, 515 42,293,508 36,072,116 10,940,519 55,215,494 31,803,573
1,212,996

274,096,530

F.R. 94-30

·-·····--.............
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..............
.............

·······-··
····-·····
.. ...........
...........
..............

................

........ .... ..
. ............
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..............
...............

··········
...............
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...............
. ...............
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From the preceding compilation it appears that during the ten years
following 1875 the value of the :fishery products annually exported
varied little from $6,000,000. From 1887 to 1890 the value steadily
increased, reaching $7,458,385 during the last year, the highest record.
A steady decline has occurred since 1890, the exports during 1894 being
$3,200,079 less than in 1890 and smaller than during any previous
year for twenty years.
While some falling off is apparent in th~ exports of dried or smoked
:fish, oysters, and the products of the whale :fishery, yet the principal
cause of the decrease since 1890 is the remarkable reduction in value
of "canned and other prepared :fish." The value of these decreased
from $4,039,220 in 1890 to $1,682,830 in 1894, a difference of $2,356,390.
This class is made up principally of canned salmon, the exports of
which were worth $3,259,344 in 1890 and only $1,026,197 iu 1894.
A series of tables is next presented, showing, so far as practicable,
the quantities and values of the various kinds of :fishery products
included in each classification noted in the preceding table.
It is impracticable to show the quantity of fresh :fish exported prior
to 1884, but the quantity and value of those exported annually from
1884 to 1894, inclusive, are shown in Table 21. This consists of fresh
or frozen :fish shipped to countries adjacent to the United Stat~s, and
principally to Quebec, Cuba, and Mexico.
21. Statement of the domestic exports of f1·esh fish during each year from 1884 to 1894,
inclusive.
Year ending .June 30-

Pounds .

Average
Values. valuesper
pound.

Cents.
1884 . . ............................................................. .
1885 .......... ······ .............•.•.. ...•.. ··••·· ··•··· •• ...•.... •.
1886 ...... .... ........................•.•...•..•..••.....• ······ ... .
1887 ..... ····· · ··· ··· ···········•···•·········· ·· ········· ...... ... .
1888 ............................................................... .
1889 ............................................................... .
1890 .......... .. ................................................... .
1891 ............................................................... .
1892 ............................................................. .. .
1893 ..........................................................•.....
1894 ............................................................... .

1,641,061
1,035, 242
913,114
463,381
919,497
1,062,557
1,043, 162
868, 796
1,414,019
2,718,341
1,113,742

Total ............. . ............ , ..... .-. . . . . . . . • . . . • • • • . • • . . • . .

13, 194, 912

$62,009
33,350
29,734
14, 751
28, !J65
27,151
48, 086
40,084
66,498
100,656
48, 820

3.8
3. 2
3. 2
3. 2
3.1
2. 6
4. 6
4. 6
4. 7

3. 7
4.4

500, 104 .... -.. · · -

During the 104 years ending in 1894 the exports of dried or smoked
:fish amounted tq 25,'.~95,613 quintals, valued at about $89,000,000. The
exports prior to 1840 consisted almost entirely of dry-salted cod and
similar :fish, as haddock, hake, etc.; but the increasing trad.e in smoked
herring resulted in the exportation of large quantities of that product,
especially about 1860. In addition to those species, halibut, mullet,
sturgeon, etc., either smoked or dry salted, are now exported in considerable quantities.
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The following compilation shows separately the quantities an<l. values
of cod, herring, and other dried or smoked fish exported during a series
of years ending in 1894:
22. Statement of the domestic exports of d1'ied or smoked fish during each yea1· from 1884
to 1894, inclusi1Je.
Year
ending
.June-

Cod, haddock, hake,
etc.

Herring.

Pounds.

Vah1es.

Pounds.

Values.

Pounds.

Values.

14,929,123
18,178,987
15, 664,195
16, 943,748
17, 820,883
15,625,928
17,030,019
17,313,170
14,435,878
14,853,627
14,733, 648

$734,946
724,858
602, 934
587,082
819,559
754,619
793,186
890,277
765, 199
728,475
704,652

(a)
(a)

(a)

(a)
(a)
(a)
(a)

2,948,620
2,404,433
3,664,704
3,777,535
3,279,263
4,085,378
5,118,025

$79,539
80,281
103,091
105,260
82,772
!)3, 412
123,882

7,174,332
6,517,596
5,644, 21)2
4,978,826
1,809, 568
2,007,615
1, 515, 790
1,431,444
1,663, 572
l, 941,591
1,479,407

$415,006
354,257
287,377
265,130
89,303
106,832
83,968
80,844
85,353
88, 258
50,966

Total .... 177, 529,206 8,105,787

25,277,958

668,237

1884. ·· · ·•··
1885 . .......
1886 ........
1887 ........
1888 ........
1889 ........
1890 ..... ...
1891. .......
1892 ........
1893 ........
1894.. ......

(a)

Total.

Other species. ·

Pounds.

Values.

22,103,455 $1,149,952
24, 696,583 ], 079, 115
21,308,397
890, 311
21,922, 574
852,212
22,579,071
988,401
20, 037, 976
941,732
!)80, 245
22,210,513
32,522, 149 1,076,381
933,324
19,378,713
910,145
20,880,596
21,331,080
879, 500

36, 163, 943 1,907,294 238, 971, 107 10, 681,318

a Included with '' Other species."

The brine.salted or pickled fish consist of herring, mackerel, salmon,
cod, alewives, etc. Table 23 shows the quantities and values of the
domestic herring exported duriug a series of years ending in 1894.
The value of pickled salmon exported is ·shown in Table 24.
23. Statement of the cloniestic exports of brine-salted or pickled fish ( exclusive of salmon)
during each yea.r from 1884 to 1894, inclusive.
Year ending
.June 301884 ...... ··•··· ..
1885 ..............
1886 ..............
1887 .....• : .......
1888 ........ ......
1889 ...... ........
1890 .. ············
1891. .............
1.892 .......... ....
1893 . . ............
1894 ......... .....

Total ....... .

H erring.
Barrels.

Values.

(a)
(a)
(a)
(a)

(a)
(a)
(a)
(a)

3,668
3,221
2,267
3,012
2,700
1, 862
3,501

$22,146
17,756
9,614
12,352
11,481
8,660
13,457

20,231

95,466

Others, except salmon.

Mackerel.
Barrels. Values.
------

Barrels.

Values.

13,102 $107, 91>0
139,663
24,512
143,847
28,505
106,967
15,760
71,149
7,036
18,876
1,303
15,512
948
37,128
2,295
47, 108
3,490
33,480
2,455
43,082
3,224

31,932
35,492
30,866
20,310
9,277
16,077
23,683
30,085
30,315
23,788
29,868

$188,946
170,507
144,341
109,652
63, 159
99, 977
110,910
147, 319
158, 162
139,272
135,859

764,762

281,693

1,468,104

102,630

-

---

Total.
Barrels.

Values .

---

45. 034
60; 004
59,371
36,070
' 19,981
20,601
26,898
35,392
36,505
28,105
36,593

$296,896
310, 170
288, 188
216,619
156,454
136,609
136,036
196, 799
216,751
181,412
192,398

404,554

2,328,332

---- - - -

a Included with "Others, except salmon."

The class "Canned and other prepared .fish" is made up principally
of canned salmon, but it also includes all other canned fish, brine.salted
salmon, shellfish other than oysters, and all other fish. Table 24 shows,
so far as practicable, the value of these exports during the twenty-six
years ending in 1894.
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24. Statement of the domestic'' Canned and other prepared fish" exported during each year
from 1869 to 1894, inclusive.
Year ending .Tun e 30-

Salted
salmon.

All other Shellfish

Canned
salmon.

canned
fish.

1869. • • • • . . • • • • • . . • • • . . . . • • • . • • . • • . . • • • • • • • • . • • • • • • • • • • • •

other
tht~r~!S·

All other
fish.

$24, 454

$247,943
382, 798
443,737
635,533
677, 171
1873 .................... . .....•.•.. ···••·· ....•..•• •••·•· ....... . .. .••.••.• •.
1874 . ........... . ············ ...... ···••····· .•.................••........... 1,128,208
1875 ................... · ····· .. .. ...•••...••..•.•............... ......... .... 1,855,550
1876 ................................••..•.......... ···•·· ............••..... _ 2,102,522
2,490,659
1877 . . . . . . . • . . . . . . • . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . • . . . . . . . . . . . . • . .
$1, 746
3,198,896
1878............................... ...•...•.. ............ ..........
6,069
2,939,987
1879 . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . • . . . . . . .
11, 846
2,327,092
1880. . . . . . . • . . . . . . . . . . . • • . . . . . • . . . . • • • • • • . . • . . . . . . . . . . . . . . • . . • • • • • .
9, 801
2,803,636
1881. . . . . . . . . . . . . . . . . . . . . . . . . • . • • • • . • . . . • . • . . . . . . . . . . . • . . • • • • • • • • . .
4, 327
3,219,006
1882 ............................... . . • . • •• • • • . • . • • • . . . . . . . . . . . . . . . .
2, 701
3,202,562
1883 ....................••............................... ··········
21,308
18Jl4. . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . $110, 531 $2, 323, 026
228, 030 ...............
1885...............................
82, 114
2,260,567
411, 984 ..............
1886.................. .. . . .. . . .. . . .
43,450
1,875,109
350,090 ... ... ..........
1887.. •• • • • . . . . . . . • . . . . . . . . . . • . . . . .
78,208
1,719,685
350,270 -----------128,943
1888...............................
61,046
1,608,815
62,510
284,144
151,560
1889 ...... • ..... • ............. , . . . .
54, 173
3, 364, 560
100, 023
359, 256
194,997
1890 . .......•.•........• -- • . . . . . . . .
69, 042
3,259,344
143,599
372,238
208,014
1891...............................
83, 993
2, 098, 957
139, 392
337, 893
216,678
1892......................... . . • . . .
78, 680
1, 738, 465
146, 067
382, 029
161,927
1893...............................
49,230
2,279,625
166,902
275,793
204,833
1894.......................... •• • . •
58,659
1,026,215
143,402
249, 721

mt::::::::::::::::::~:::::::::: :::::::::: :::: :: :::::: ...~!:. ;~~. :::: ::: :::

Total.

$272,397
387,739
470,945
635,533
677,171
1,128,208
1,855,550
2, 102,522
2,492,405
3,204,965
2,951,833
2,336,893
2,807,963
3,221, 707
3,223,870
2,661,587
2,754,665
2,268,649
2,148,163
2,145,458
4,029,572
4,039,220
2,868,249
2,561,919
2,933,477
1,682,830

The miscellaneous :fishery products exported consist principally of
marine shells and sponges, but include also :fish-skins and a variety of
other articles. In customs returns many minor products are included
with the unenumerated articles. The following table shows, so far as
practicable, the exports of miscellaneous .fishery products since 1868:
25. Statement of the domestic exports of miscellaneous fishery products du1·ing each year
from 1869 to 1894, inclusive.
Year ending
.Tune 30-

Caviar.

Clams lfish
for
soaunndds Shells. Sponges. Walrus
bait.
glue.
teeth.

a Whale
and fish
foots.·

Miscel· Total.
laneous .

- - - - - - - , - - - -•- - - - - - - - - - - - - 1 - - - - 1 - - - - - - - - -

$46,040
52,479
56,882
41, 5~5
21,480
..........
21, 480
17,013
..........
17,013
€6, 467
37,701
65,066
35,320
44,782
81,879
2, 856
61,977
400
7,800
64,105
1
26,016
................ . ... . ........ . 37,804
87,378
33,740
........•..••.•...•........•.. 54,158
47,717
23,214
29,928
.....•••....••••.••........... 22,321
24,552
49,624
83,818
.....•.••. ••••.•..•.
c993

1869 ......•.••..•................•......... $11, 008 . . . . . . . • . . . • • . • . . . . .

m~ ::::::::::::::: : : : : :::::::: -~~·-;~~-::~·:~~~: _ _ ?~~~. :::~::::::
1873 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . .
1874 . . . . . . . . . • . . . . . . . . . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

tm•:1i~: ::::~ i!i· ' !: !!!

111 •: rn •: ••••••••:•••••:: :••••••••

1880 . . . . . . . . . . . . . . . . . . . . . . . $5, 775 . . . . • • • . 69, 107
1881- .......••...... _...... 7,249 . . . . . . . . 39,792

4, 141
6,736

m~
::::::::::::::: :::::::: .. ~·.~~~. :::::::: fg:m
1884............... . . . . . . . . . . . . . . . . 3, 021 25, 311

~:m
9, 472

1887 -- -. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . 16, 572
1

37 586

1892 .... · · · · · · · · · · · · · · · · · · · · • · · · • - · · · - . - - • -

1, 500

20, 821
1

· -············· ·•······ ······•· .. ....•. 74,328

8,497

$35, 032

~Hi!

11:

b $7,280
b 15,627
b 3, 610

!fl

~J~~

6u~~ ~u~~ :::::::::: :::::::::: :::::·:::::
iii::::::::::::::::::::::::::::::::::::::: Hi~ inii :::::::::: :::::::::: ::~~::::::

i~~~ :::::::::::: ::: ::::::::: ::::: :: ::::::::

m:: ::::::::::: ::: $6;is7· :::::: :: :::::::: ~~: ~~~
0

a, A

residuum of whale and fish oil.

g: ~~i ::::::: :: :::: ::::::: ~i: g!g

b Sperm pressings.

c Fish skins.
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The character of exports to each country.-The domestic :fishery products exported from the United States are sent principally to England,
Haiti, Germany, Canada, Australia, France, and Hongkong. In 1894
the value of the exports amounted to $4,258,306, of which $1,304,493
was sent to England, $652,723 to Haiti, $438,333 to Germany, $269,726
to Canada, $235,086 to Australia, $198,968 to France, and $175,743 to
Hongkong.
The exports to England are principally canned salmon, fresh oysters,
whale oil, and spermaceti. To Haiti are sent salted cod, smoked herring, pickled mackerel, and other pickled fish; to Germany, whalebone,
spermaceti, and prepared. fish of various kinds; Canada receives fresh
oysters, smoked haddock, and various kinds of fresh fish; Australia,
canned and pickled salmon, canned oysters, and spermaceti. The
exports to France consist almost entirely of whalebon~, spermaceti,
and fish and whale oil; and those to Hongkong, of dried shrimp, with
a small quantjty of canned salmon and various kinds of dried fish.
Table 26 shows the quantities and values of domestic fishery products exported to various foreign countries during the fiscal year ending
June 30, 1894. The quantity sent to Europe was valued at $2,088,958;
to Canada and Newfoundland, $270,069; to other ports of the North
American continent, $1,086,114; to South America, $241,234; to Asia
and Oceanica, $537,455; to African and other ports, $34,476; making
a grand total of $4,258,306.
The most valuable-products were canned salmon, worth $1,026,215;
salted cod, etc, $704,652; oysters, $688,653; whalebone, $441,969; shrimp
and other shellfish, $249,721; and whale and fish oils, $140,851.
The dried or smoked and the brine-salted fish are marketed principally in the West Indies, those islands receiving, in 1894, 83 per cent of
the exports of the former and 74 per cent of the latter. South America
received 8 per cent of the dried fish and. 3 per cent of the brine-salted.
The canned fish are sent principally to England and Australia; those
countries receiving 60 and 16 per cent, respectively, of the exports of
this class. Of oysters, England received 64 and Canad.a 25 per cent
of the total exports. Scotland ranks first in the marine oil trade, with
England a close second, the exports to each amounting to 36 and 32
per cent, respectively, of the total. The whalebone is marketed almost
exclusively in Germany, France, and the Netherlands, 97 per cent of the
total exports going to those countries. England and France control
the trade m marine shells, and the former receives the greater portion
of the sponges exported from this country.
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26. Statement by a1·ticles and counfries of the domestic exports of fishery prod'ucts frorn the
United States during the year ending June 30, 1894.

Countries to which ex·
portecl.

Dried, smoked, or cured.
Fresh fish other 1 - - - - - - - - - - - - - - - - - -- - - than salmon.
Cod, hadclock,
Other.
Herring.
hake, and pollock.
Pounds. Values.

Pounds. Values. Pounds. Values. Pounds. Values.

Europe:
Azores, and Macleira
Islands . . . . . . . . . . . . . . . . • . • • . . . . . . . . . . . . .
4, 100
$204
Belgium................ .......... . . ... ...
48
10
- - - -·1 - - - - - 1 - - · - '.rotal Europe . . . . . . . . . . . . . . . . . . . . . . . . .
4, 148
214
===l====l====I====
North America:
CanadaNova Scotia, New
Brunswick, etc . . . . .
27,500
$599
270
21
280
Quebec, Ontario, etc.. . 824,663 41,331
235, 066 13,371
2,086
British Columbia.....
7,295
422
560
27,735
1,504
2,176
Mexico .......... - ... • . .
12,749
877
20,075
1,269
Central AmericaCosta Rica ....................... _..... .
8,083
211,985 11,660
Guatemala .. ........................... .
54,510
3,405 ...........
Honduras .............................. .
15,385
305
810

f;f:::~~~.::
~ :: ::::::: ::::::: :: : ::::: :::
British Homluras ...................... .

47,937
7,200
81, 171
7,995

2,816
459
4,480
419

$20
132
29
63

---------·
84,497

202

............ ..........

502
686

$4,226
36
67

.......... . --------------13 ............

········
32 ............. -------924
.........
-------- --········
------·--·
118 ............ ..........
4,391

Bermuda ................................ .
420
West IndiesBritish . . . .. . . .. .. . . . .
2, 932
246
197,590
735,635 36,006
Danish ........................ _ ...... ..
1,050
7,800
417
Dutch ................... . ...... . ..... ..
45,380
71,093
3,767
French ................................ .
212,540
96
1,638
Haiti .................................. . 8,922,079 432,573 3,133,453
789,385
Santo Domingo ........................ . 1,038,927 47,281
Spanish374,332
Cuba . . . . . . . . . . . . . . . 234, 188
5, 016 1,256,262 61,102
135,554
Puerto Rico .................. .
1,009
20,030

12
4,423
24

1,157
4,989
74,877
18,475
10,347

............ ............
372

14

.............. .........
.............. -------·
............. ----··· ·

-----····· -------·
·········· ····-···
967,857

21,387

3,784 ···-···-·· ·····-··
- - - - - ·1- - - -,1- - - - - - - - - - - - - -

Total North America .............. 1, 109, 327

48, 491 12, 762, 793 622, 465 4, 908, 509 118, 697 1, 053, 914

25, 730

South America:

t:t:r:~~-::::::::::::::
:::::::::: ::::::::
Chile ......... _................... _...... .
Colombia .. .............................. .
Ecuador ......••••.......••••.......•.•...
GuianasBritish . . . . . . .. .. . . .. .
6, 415
329
Dutch ...........................•......
French ................................. .
Peru ..................................... .
Venezuela ............................... .

1,400
57,920
3,300
219,135
11,100

70
3, 155
165
12,783
580

129,359
737,278
228,562
560
270,453

5,993
22,181
6,697
35
14,251

750 ·

21 ........•. - .... · ..

···iii; oiii · · · · ·sii3 · ::::: : :: : : : :: :: : : :
--- ---···· ........ ·········· -·-·····
27,000
28,300
16,310
100
91,562

43

548
619
341
3
2,398

8

1 - - - - - 1 1 - - -·1 - - - - - - 1 - - - - 1 - - - - - - - 1 - - - - - -,- - -

Total South Amer·
ica ............... .

6,415

329

1, 659, 067

65, 910

195, 038

4, 793

=====1====1=====!====1====1===
Asia ancl Oceanica:
China ...............................••....
950
14,510

ri:a~k~~.~::::::::::::::
:::::::::: ::::::::
British Australasia. . .... ............... .
French Oceanica ... .... ............ ...... .
Hawaiian Islands . ....•. ... .............. .
Total Asia an d
Oceanica . .......................... .

20,600
750
63,480
7,260
179,275

1,181
48
3,442
441
9,040

Grand total.·· ···· - · 1,115,742

43

8

==

. ...... ~~ ... _... ~. · -i52; iioo · · · ·9,- is2

::: : :: : : : : : : : ::: : : -.212," 850 ... iii," 046

- - -11 - - - - - 1 1 - - -1 - - - - -

285,875

15,102

21, 765

961

425, 450

80
2,914
3,654
7,830

Total Africa ... -. . . . . . . . . . . . . . . . . . . . . .

=

14, 398

25, 228

80
95
212
387 ................. .

48, 820- ]j, 733,648 704,652 5,118,025 123,882 1,479,407

50, 96
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26. Statement by a1·ticles and countries of the domestic exports of fishery pt·oducts from the
United States during the year ending June 30, 1894-Continued.
Pickled or brine-salted.
Countries to which exported.

Mackerel.

Salmon.*

Herring.

Other.

Barrels. Vc.lues. Barrels. Values. Values. Barrels. Values.
- - - - - - - - - - -- 1-- - - - - - - - - - - - - - · ---- ---- ---Europe :

~:\~~i~~:::::::::::::::: :::::::::: :::::::::: :::::::::: ::::::::::

$12
369
352
763

12

$60

18
llO
England------· --· ·········-... ......... ........
100
$350
-----1-----1-----1-----1- - - - - - - - - - - - - Total Europe ____ .......-.. __ . __ .. _ ..........
30
170
100
350
1,496

North .America:
.CanadaNova Scotia, New Brunswick, etc .. _- . ......... .
Quebec, Ontario, etc ..... .
British Columbia ........ .
Mexico _..... _.. _.......... .
Central AmericaCosta Rica .... . .......... .
Guatemala .............. .
Honduras .............. -Nicaragua .......... ..... .
British Honduras .. ...... .
Bermuda ....... _.. ........ .
West IndiesBritish ................. ·Danish _................ ..
Dutch._ ......... ········ French ..... . .•...........
Haiti. .................. ..
Santo Domingo .......... .
SpanishCuba _................ -,Puerto Rico .......... ..
Total North America __ _

====1====1

32
15
13
8

345
1, 222
$256 _. . . . . . . . . . . . . . . . . . . . . . . . . . . . .
192
25 .
105
226
43
265
2
14
2,6!)1
2
27
260
2
1, 224 ....... - ........... .
127

25
7
1
43
33
11

317
98
17
514
466
175

276
58
11
1,758
635

13

1()7

66

........... ............

··········
20
2

91
13

3,688
60
815
132
24,717
7,517

1,871
5
299
2
362
427

6,553
20
1,371
10
1,522
1,708

2,510
6
336
431
742
254

100
34

], 250
478

6

32

371
304

3,065

H,079

3,034

11,507

9,369

5

49

18 ...........
19
2
30
8
40
2

---------- -·····-··· - - - - - - --

3,153
24
4

250

--·-·----14
43
9

13,682
110
19

...........
·--------25,367
115,361
12

77

96

487

······---- ······· · -29,107

-- - - -

131,566

South America:
Brazil . . . . . . . . . . . . . . . . . . . . . .
8
112 .... _. . . . . . . . . . . . . . .
56 ................... .
Chile .......... :....................................................
17 .................. ..
Colombia...................
76
1,064
262
1,149
126
5
28
Ecuador . . .. . . . . . . .. . . . .. . . .
5
66 ..................................... - ........... .
GuianasBritish .. .. .. .. .. .. .. . . .. .
31
288
14
58
48
45
285
Dutch ................. ___ ......... . ............ .... ..............
232
536
3,021
French . .. .. .. .. .. . .. .. .. .
10
115 .......... _....... _. .. .. .. .. ..
22
166
Venezuela................ ..
15
219
13
65
34.8
2
10

Gn

Total South America...
145
1, 864
289
,Asia and Ocean·ica:
·
Hongkong ........... ............ :.................................
British Australasia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

=

827 ~ 1 0 ~
3, ·510

----

5 ................... .
13, 335 .............•......

ir::~t~c~:r~~a.; :::::::::::::::::::::::::::::::::::::::::::::::::. 3~: ~~~ ::::::::::::::::::::
TotalAsiaand Oceanica ..•... __ .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Africa:
British .A.frica ........... _-- .............. -- .. -Liberia.....................
14
139
Total Africa ........... .

53
25

46, 025

~=1==

230 . .. . .. .. . . -- .. -- .... \_ -- . •.... 121 I
613
98 . __ .. _.. _.

121
613
139
14
78
328 .... ······
--------------===c=cl====cl====:i=====
942

All other islands and ports ....... __ ...................... - . ......... .
Grand totaL ........... .

3,224

43,082

3,501

13,457

* Includes a small quantity of frc:.::i salmon.

58,659

29,868

135,859
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26. Statement by articles and counfries of the domestic exports of fishery products from the
United States du1·ing the year ending June 30, 1894-Continued.
Canned.
Countries to which exported.

Salmon.
1- - --

-

Other.

All
Shellfish.
other
fish. Oysters. Other.

- - -·I- - - -

Pounds.

Fish oil.

-- - -~ ---1------

Values. Values. Values. Values. Values. Gallons. Values.

- - - - - - - - - - - - 1 - - - - - 1 - -- - -

-- --- --- --- --- ---

Europe:
Azores, and Madeira Islands
144
$18 ....•••..•••.••..•...... $2,457 ..•.......•...•.
Belgium....................
540
61 ....... . ....... .
$490
290 .........•......
Denmark................................................
$365
565 ........ ·1·1·,·3·0·2· ··~5,.63i
France . . . . . . . . . . . . . . . . . . . . .
280
28 . . . . . . . . 3, 421
406
1, 782
,p
Germany . . . . . . . . • • • . . . . . . . .
8, 445
1, 218 $1, 591 158, 433
6, 452
802 ......... · · · · · · ·
Italy . • . . . . . . . . . . . . . . . . . . . . .
3, 264
384
720 .. . . . . . . . . • . . . . . 1, 195
5, 000
1, 850
Netherlands................ ... . . . . . . . . . . . . .... ..
117
1,041
58
20 ......... · ··· ···

~i~r~~~:.::::::::::::::::::: ::::::::::: :::::::::: ·- ····9· ·····55. :::::::: ::::.:~. ····500· --···ioo
Sweden and Norway............................... . .....
United KingdomEngland .................. 7,720,747
712,017
2,815
Scotland . . . . . . . . . . . . . . . . . .
1, 440
179
210

35.

119 ..•.......•.....

6,182 440,130
50
5, 858

10,916
225

18,559
54, 105

6,094
16, 240

Total Europe . . - · . · - -- - · 7,734, 860
713,905 · 5,462 169,582 454,078 17,697 95,556
29,915
t====l--==========
North America:
CanadaNova Scotia, New Bruns·
7,912 -------wick, etc ........................................... . .
6,767
89
151
541
7,632
Quebec, Ontario, etc . . . . . . . . . . . . . . . . . . . . . . . . . . . 1, 331
2,221 159,920
1,601 --······ ---·· ···
6,794
:British Columbia.........
24, 150
1,506
741
977
.........
.
4
63
205
NewfoundlandandLabrador
288
28
43
------··
Miquelon, Langley, etc.....
1,600
175 .• .,. . . .. ·· · • ·; ·· · · · • ·; •· ·· ·,·
·
····
·
·····
82
4
978
067
3
Mexico . . . . . . . . . . . . . . • . . . . . .
59, 625
5, 986
91 8_0 131 3,.4
7 211
Central America20
52
792
3,791
Costa Rica ............... .
944
108
37,271
1,922
556 -------369
10,015
Guatemala ............... .
2
1,047
2,865
..........
333
325
2,743
30
Honduras ............... .
279
409

.......... 1

fa\°va:dg:1_~::::::::::::::::

13ritish Honduras ........ .
13ermuda .......•...........
West Indies13ritish .................. .
Danish .................. .
Dutch ......... . . .. ...... .
French .................. .
Haiti .................... .
Santo Domingo .......... .
Spanish-Cuba .................. .
Puerto Rico ............ .

13,255
2,730
9,791
20,759

1,329
284
1,019
2,504

2,597
1,323
126
2,068

114

957
160
119
647

185,459
4,404
5,265
1,110
660
2,048

19,199
469
612
117
78
212

9,273
132
1,914
123
980
3,910

2,663
50
162
40
909
2,862

2,041
276
228
7
303
258

12,596
1,248

], 418
137

2,795
151

1,120
11

9,248
412

18

3S

747

18

544
328
12

2,841.

1,126

130

7l

4,352
40

1,565
15

-------- --------------144 ---····- ........... .
427 ............
·-----··

140
45
1, 3~~.

-------8

3

........... ............

1

South A~!:i~;{orth America. ;:::3=9
-5:,:01:7: ::::4=
0-,:1:90: 39, 914
Argentina..................
30, 010
3, 283
5,501
13razil . . . . . . . . . . . . . . . . . . . . . .
89, 759
9, 501 30,631
2,493
Chile . . . . . . . . . . . . . . . . . . . . . . .
43, 984
4, 575
3,909
Colombia...................
25, 352
2, 958
Ecuador . . . . . . . . . . . . . . . . . . . .
19, 499
2, 084
1,105
GuianasBritish . . . . . . . . . . . . . . . . . . .
111, 070
11, 184
7, 182
Dutch....................
10,176
1,033
1, 008
524
French ....................................... .
1, 356
Peru.........................
11,528
1,435
898
Uruguay...................
12,520
1,486
Venezuela..................
31,577
3,291 13, 167
Asia ~1~c~~~l~/merica...
China.......................
East Indies, British....... . .

19, 142

Total Africa............

20, 334

All other islands and ports.. . .

55, 500

4, 419
1, 067
282
235
201

i~i i; ~~~ ......ii ........1

1, 194
385
61
947
657
1, 321

1, 549 ............ - • - .
140
277
335
709
798
699

.. ; · · • · · · -- · · • · ·
... - .• · · . - · · · .. ·
....
.. i," 000 ..... 381
....... - ... -- · · ....... - ....... -

=

¥::a1hk~~-~:::::::: : : : : : : : : : :
8~: ~~~
British Australasia......... 1,707,810
French Oceanica............
80,650
Hawaiian Islands . . . . . . . . . .
199, 469
Afric;:otalAsiaandOceanica. 2,135,824

rili!?e. ~~~~~~s-: :::::: :::: ::

536

25, 700 _8,_9_
60_ __3_,_47_1
2,017 ............. -- 14,347 ········ ....... .

1,003
388;
40,830 67, 774 6,770 14,158 30,147
-======== =======
======- - - - - - 448
205
1, 073
383 ... -- •. - . - • · · -- ·
5,056
524 . . . . . . . • . . . • . . . .
220 ...... - . - • · · · · · 249
900 ........ 152, 410 ...•.•. - -- -- · • · ..

385,475
4, 305
49,200

British Africa . . . . . . . . . . . . . .

21, 259 203, 324
4,799
30
3,345

8,

m m.

4,
-5,-764 .. io,"iilii ... 2,"273. :::::: :: ::::::::
179,489
8,323
636 ........ ........
55 ........ --·--·· 20, 364 ~ - - - ~ 20, 112 ~ ~
223, 276 10,103
6,664 16,442 175,453 .:.:..:..::.::. :..:..:.:...:.:

2, 126 19, 732
144
608
526 ........ -- . -- - - ·
46 ........ ........
17
156 ............... .
78
401 ·····•·· ~.:.:_:_:_:_:_:_~
2, 250 19, 732
545
625
682 ... ..... :..:..:.:...:.:

*~~

I

5, 764

417

13

26

42 .......... .... ..

Grand total.· --· -· · --- · · 10,727,010 1,026,215 143,402 204,833 ;688, 653 249,721 105, 519

33, 774
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26. Statement by a1·ticles and countries of the doml3stic exports of fishery products from the
United States during the year ending June 30, 1894-Continued.

~:;A~~

Whale oil.
Spermaceti.
Whalebone.
Sponges. Total.
1-----,-----1- - - - - - - - - - ; - - - - - 1 - - - - - - - -- Gallons. Values. Pounds. Values. Pounds. Values. Valnes. Values. Values.
- - - - - - - - - - 1 - - - - ----1--- -t-----J---- - - - - - - - - - - - Europe:
Azores, andMncleira,Isl·
ande .. . ................••................ . .. .. ... .......... .•. ··•···•· ····· ··· ········
$2,679
:Belgium...... . . . . . . . . . . . . . . . . . . . . . . . • . . 3, 381 $1, 020
1, 157 $3, 600 ......... . ... .. .
5,483
Denmark............... . . . . . . . . . . . . . . . .
309
87 .........•.............. . .......
1,017
France . . . . . . . . . . . . . . . . . 31, 030 $13, 225
7, 255
2, 196 55, 423 156, 359 $14, 980
$940
198,968
Germany ............... 2, 274
1, 783 157, 331 46, 311 72, 161 215, 750
5, 564 ..•..... 438, a33
Italy ................... . . . . . . . . . . . . . . . . 2, 831
825 . . . . . . . . . . . . . . . . . . . . . . • .
70
5,044
Netherlands............ . . . . . . . . . . . .. . . . 1,558
400 20,824 56,558 . . . . . . . .
299
58,845
Countries to whi.ch
exported.

ta:~~JLiL ::!::::: ::::::: ji:i Ji~ !!::::: :::::::: :::::;i: ::::;;;

10

1,280
2,111
552

United KingdomEngland........ . • . . . . 59, 906 38, 27R 79, 125 22, 646
3, 002
9, 091 50, 528
4, 573 1, 304, 493
Scotland . . . . . . . . . . . . . 49, 726 34, 827 42, 309 12, 054 . . . . . . . . . . . . . . . .
500
70, 143
- - - - - - - - - - -1-----1- - - - 1 - - --1---- 1-- ---Total Europe ....... 142, 936 88,113 305,501 88,741 152,567 441,358 71,597
6,280 2,088,958

North Am erica :
CanadaNova Scotia, N e w
Brunswick, etc . . . . .
303
269
993
74
Quebec, Ontario, etc . . 2, 193
1, 144 .• i," 092 ..... 255 .....
492 . a 137
966
British Columbia..... 2,041
800 .....•....••........................•. -·
5
Newfoundland and
Labrador ................... ___ ..................... __ ....... . ....... . .......... .•....
Miquelon, Langley, etc ................ . ...... __ ...................•.... . ...............

ios .....

~e~~~°aJ~~~i~~--....

14,265

5,446

l, 477

87

8

25

4

235

Costa Rica.... . . . . . . . .
50
24 . . . . . . . . . • • • • . . . . • • • • • . . . . . • . . . . . . . • . . . . . - . - - - · ·
Guatemala . . • . . . . . . . .
200
100 ............................... - . - .. - - · - - . · · · · - ·
Honduras ....•........................................•..............................

f~fv3!a:~~~::::::::::::
:::::::: :::::::: :::::::: :::::::: :::::::: :::::::: :::::::: ::::::::
British Honduras .............••........................ . .. . .......... - · · .• · · - - · · · · - ·
Bermuda . . . . . . . . . . . . . . .
5
5 ................... . ......... - - - . · · · . · · - - · · · · · · West IndiesBritish...............
40
29 _...... _ . . . . . • . . . . . . . . . . . • . . . . . . 1, 580
7
Danish ............... _..... . _ ....... _ ............... . ...................... - - ... . . · · Dutch................
92
44 .....................•..... . ... . · · · - · · · · · · · ·· · · ·

l~~r
t~ :::::::::::::::-··-250 -· · · -200 - :::::: :: :::::::: :::::::: :::::::: :::::::: -· · ·250 ·
Santo Domingo ....................... _....... _............................. · · · · · · · · · Spanish-

~~~~~·Ric"o".:::::::

1

~g

Total North America ............... 19,609

12

18,222
234,097
17,407
343
175
49,336
20,263
8,442
2,234
9,081
2,226
6,636
6,433
103,584
1,892
10, 440
5,945
652,723
82,599

11
i :::::::: :::::::: ···--~~- ..... ~~. ::::::::
·····21·
~:m
- '- - - - -

8,190

2,569

342

142

~~a993
721 \

1, 564 1, 356, 183

-----------~--:c_---1~---=cf========

Total South .Amer.
ica ••••••••••..•..

~ 638

653
___::l::_,_9::.:8:.:l_i_-=-==-6:..:2~1=-____
20-±·=·=·c,:··=·=·"- 1=··=·=·=··=·=I·1-::·=··=·==·=··=·,===

a Fish skins.

241, 234
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26. Statement by a1·ticles and countries of the domestic exports of fisher y products from the
United States during the year ending June 30, 1894-Continued.
Countries to which
exported.

Whal e oil.

Spermaceti.

Whalebone.

~:A~~ Sponges.

Total.

Gallons. Values. Pounds. Values. Pounds. Values. Values. Values. Values.
Asia and Oceanica:
Chlna ........... . .••... . .............. . .•....• . .••..•....•.••••...•.••.....•••.. .. ... . . .
East Indies, British ..... .... .. . _........ . ...........•. ........... . ....... ..... . ....... .
Hougkong . . . . . . . . . . . . . 8, 117 $3, 135 .................... . .. . ......... .............. .
Japan ...... . ..... . .................... . . ... . ... . ........... ........... .... . ........... .
British Australasia .. . . 15,019
5,402 . 34,654 $10,364 ....................... . . .. .. . . .
French Oceanica . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ............... .. ..... .
Haw aiian Islands......
533
256 .................... ... . .. ................ . . . .. .

$3,064
5,800
175,743
1,230
235,086
11,431
105,101

Total Asia and
Oceanica . . . . . . . . . 23, 669

8, 793 34, 654 10, 364 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 537, 455
..::=:=::==== ~ =-======== ======== ~ ====--===-=- ~====- =====- =====
Africa:
24,220
British .Africa.......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
$367 ....... .
314
Canary Islands ..... . .................................................................. .
2,095
Liberia ................ . ............................................................. -··
Total Africa . . . . . . . . .......... . .. . ... . ..... .. . . ..... ... ........... .

367 . . . . . . . .

26,629

All other islands and
ports ..................... . ............ . : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

643 . . . . . . . .

7,847

Grand total ........ 188,853 · 107,077 342,786

99,467 152,709 · $441,969 74,328

$8,497 · 4,258,306

a993

aFish skins.

Reciprocity trea,ties with other .A.merica,n countries.-The provisions of
section 3 of tbe tariff act of 1890 resulted in reciprocal treaties or
agreements relating to nine countries in the Western Hemisphere, by
which the duties on :fish (and about 2,000 other articles) of United
States production were affected, in some cases being entirely abrogated an<l in others reduced 25 or 50 per cent. These agreements
related to the following countries:
Countries.

Date of taking
effect.

Brazil ................... .. ........... . April 1, 1891
Cuba ............................•..... Sept. 1, 1891
Do.
Pue rto Rico .........•.................
Do.
Feb. l, 1892
British West Indies .................. .
Do.
Mar. 12, 1892
May 25, 1892
Guatemala ........................... . May 30, 1892

~:r;~d~i~~~~~ :::::: :::::: :::::: :::: ::

I~~J~f~:::: ·.·.::::::::::::::::::::::::

It does not appear, however, that these discriminations in favor of
the United States had any appreciable effect toward increasing the
:fishery exports to those countries. The repeal in 1894 of the act of 1890
resulted iu a termination of these reciprocal relations.
For an account of the Canadian reciprocity trade see p. 458.
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IV.-CODl HADDOCK, HAKE, AND POLLOCK.

General statements of trade.-Dried cod was the first domestic :fishery
product exported from the United States. In 1774 the value of the
exported cod was $1,000,000, constituting one-sixth of the whole commerce of the United States. In 1804 the domestic exports of the United
States were valued at $41,467,477, of which the exports of cod amounted
to 567,825 quintals, with a valuation of $2,400,000, this being the largest
quantity ever exported from this country during any one year.
While large quantities of cured cod and similar fish are now imported
for consumption in this country, yet the imports are exceeded by the
exports. During the ten years ending June 30, 1894, imports of dried
cod for consumption amounted .to 106,377,963 pounds, valued at
$3,352,739, while the domestic exports were 162,600,083 pounds, worth
$7,370,841, an excess of 56,222,120 pounds and $4,018,102, an average of 5,622,212 pounds and $401,810 per y"ear. This average excess is
somewhat reduced, owing to the large imports of 1885, the last year in
which the Washington treaty was operative. Considering only the last
nine years, the average annual excess of the exports over the imports
for consumption has been 7,818,868 pounds and $470,706. The annual
product of dry-salted cod in the United States is about 65,000;000
pounds, valued at $2,600,000.
The following table shows for the ten years ending June 30, 1894, the
quantity and value of the dry-salted cod imported for consumption,
the quantity and value of the domestic exports, the balance of trade
each year, and the average value per 100 pounds of imported and of
exported fish. The extent of the imports of dried cod from 1821 to the
present time is shown in the general tables of imports on pages 441-446.
The domestic exports of cod are contained in Tables 19 and 20 on
pages 462-464.
27. Statement of the codfish t?·ade during a series of ten years ending June 30, 1894.

Year
ending
.June 30-

1885 ......
1886 ......
1887 .. ,_ ..
] 888, ___ ..
1889 ... _._
1890·-·-·1891. ..•• .
1892 .. ____
1893, _____
1894 .... _.

Imports for con·
sumption.
Pounds.

Values.

Domestic exports.
Pounds .

32,326,686
10,998, 072
8,997,750
10,446,892
9,752,941
8,303,585
6, 845, 576
5,804,548
7,433, 163
5,468,750

$943,116
286,505
264,260
316,259
317,687
247,327
254,074
229,255
291,531
202,725

18,178,987
15,664, 195
16,943, 748
17,820,883
15,625,928
17,030,019
17,313, 170
14,435,878
14,853,627
14,733,648

Total_. 106,377, 963

3,352,739

162, 600, 083

Values.

Balan<·-e of trade.
Pounds.

Dollars.

$724,858 +14, 147,699 +$218, 258
602,934 - 4,666,123 - 316,429
587,082 - 7, 945,998 - 322,882
819,559 - 7,373,991 - 503,300
754,619 - 5,872,987 - 436,932
793,186 - 8, 726,434 - 545,859
890,277 -10, 467,594 - 636,203
765,199 - 8,631,330 - 535,944
728,475 - 7,420,464 - 436,944
704,652 - 9,264,898 - 501,927
7,370,841

- 56, 222, 120 --4, 018, 102

Average value
per 100 pounds.
Im·
ports.
$2. 92
2. 61
2. 94
3.03
3. 26
2. 98
3. 71
4. 95
3. 92
3. 71

Ex·
ports.

-$3. 99
3.85
3. 46
4. 70
4.83
4.66
5.14
5. 30
4. 90
4. 78

-·-····· ...........

NOTE.-In l>alance of trade,+ inuicates excess of imports over exports, and - · indicates excess of
exports over imports.
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During each year small quantities of brine-salted cod are imported
into the United States. This trade has never been of great importance.
The following compilation shows the imports for consumption during
the ten years ending June 30, 1894:
28. Statement of the quantity and value of brine-salted codfish imported for consumption
during each year f1·om 1885 to 1894, inclusive.

Year ending .June 30-

Barrels.

Values.

Average
values
per
barrel.

- - - - - - - - - - - -- - -- - - ---1 - - - - - - - - 1885 _. - ··-··- ... - -·· -··. -··· - ·· ···· .•••••••.••.••••••••••••••••... ···--1886 ___ -- _-··--- -- --- ·---. ·--- ·- ···--·. -·· ·-·--· ·--···---------- ------·
1887 -·-·--- ·-··-··-·---·--··--··-· - ···-- - ·· ·-·····-··---··-·-·-·-···-··
1888 -··----·- ·· ·--------·-·----··------ -··-- ----------·-····-····-·---1889-·-·--- ·-·--···--·-··--·- ···--·--···--·---·---··--·-·-··--··-··---·
1890 ._ ------·- -- ···-----------··--·-· ·----··---·----·-····-·-·-----··-1891 _- -· --·--···------·--·· · --··--·· ·--·---·-·· · --···-··-··--·--··----1892 -·--··- ·· ·-·---·-·---··----··----· ··-········---·-·-·---···----·-··
1893 --·--·····-··-··--···-······-···-·-·· -·----· ·-·--··-·-··---·------·
1894 ...... ·-·· ·••••••••••••••••••·•••••••••••••••••••••· ••••••••••·•••·
TotaL __ - - · ·--- __ ·--- __ . _. _.•. _. _-··-·-. _... _-· --· __ . _. . . -· ---· __

613

193
14
131
524
342
51
76
20
20
1,984

$2,030
839
152
626
4,248
3,363
237
724
158
112

$3. 31
4.. 36
11.26
4.80
8.12
9. 86
4.69
9.53
7. 73
5. 52

12,489 . - -· -··--·.

Table 29 shows for the ten years ending June 30, 1894, the quantities
and values of dried cod and similar :fish imported from and domestic
dried :fish exported to each foreign country, the balance of trade with
each country, and the average value per 100 pounds of the imported
and of the exported fish.
It appears that during this period the imports from Europe amounted
to 4,172,214 pounds, and the exports to 1,950,312 pounds, the trade with
that continent amounting to 2 per cent of the total trade in this product.
The imports and exports to other North American States and colonies
amounted to 149,504,941 and 120,092,877 pounds, respectively, or nearly
86 per cent of the total trade. The trade with South America is exclusively in exports, amounting to 33,961,845 pounds . .
The exports of dried fish to Asia, Africa, and other ports amounted
to 6,595,049 pounds, and the imports therefrom were 16,881 pounds,
consisting principally of Chinese and Japanese dried fish.
Considering the average value, it appears that the imports from
Europe were the most valuable, averaging $5.01 per 100 pounds. The
imports from other American countries averaged $3.30 and those from
Asia and Oceanica $3.98, giving an average value for all imports of
$3.35 per 100 pounds. The exports were worth $4.53 per 100 pounds,
those to France, Asia and Oceanica, and Central America being the
most valuable. The large quantity exported to Haiti is worthy of note,
that island receiving considerably over 50 per cent of the total exports
of dried or smoked fish from the United States.
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29. Statement of the balance of trade in dry-salted cod and similar fish between the United
States and each fo?'eign country du1·ing the ten yea?'s ending June 30, 1894.
Exports.

Imports.

Average
value per 100
pounds.

Balance of trade.

Countries.
Pounds.

Values.

Europe:
Azores, and Ma.
deira Islands ..... .............. ...........
Denmark .......... ···-------· -- ------·
France .............
526, 795 $26,370
Germany ..........
21,907
1,128
~~h~~i~~d·s·:::::::
Portugal ..•........
Spain ..............
Sweden and Nor·
way ..............
United KingdomEngland .........
Scotland ...•.....
Total Europe ..

15,724
5,368

------ 2,390
--- --

Pounds.

Values.

Pounds.

Im.
Ex.
ports. ports.

817, 968- $30,060 ------$30, 0605,325279 ------279518,445 + 25,828 $5. 01
542+
962
5.10
166 +
18,249 +
746
4. 74
746 -------·--· ... .. .... +
15,724 +
25,750
20, 382914
6. 97
1,288 374
1,055,576
33, 140- 1, 055, 576- 33,140 ------148
226
1,520
9. 46
870+
78 +
817,968
5,325
8,350
3,658

---------·· ......... +

3,552,488

179,953

36,516
11,026

1,727
437

-----------

210,961

1,950,312

-4,172,214
---

Values.

32,165

1,683 +
.......•. +
67,236

+

3,552,488

t

4,351 +
11,026 +
2,221,902 +

179,953

5. 07

44
437

4. 73
3. 96

143,725

5. 01

$3. 67
5.24
6.49
4.54

------5. 01

3.14
5.13

------·
5. 23

--------

3.45

North America:
CanadaNova Scotia, New
Brunswick, etc. 113,944,077 3,669,498
223,520
5,606 + 113, 720, 557 +3, 663, 892
2. 51
3. 22
Quebec, Ontario, .
etc .............
605,263
17, 286
300,369 .17, 182 +
5. 72
304,894 +
104
2.85
British Columbia
13,230
1,041
212,338
12, 275199, 108- 11,234 ...........
5. 78
Newfoundland ancl
Labrador ........ 22,419,258 835,535 .............. ... --- ·-·--- + 22, 419, 258 + 835,535
3.29 ------Miquelon, Langley,
etc . .............. 11,503,258 368,561 --------·-· ···· ··--· + 11, 503, 258 + 368,561
3. 20
Greenland, Iceland,
and Faroe Islands
9,500
270 -- -- -· -···· ............
270
2. 84 .........
+9, 500 +
Mexico ............ ............. .. .........
337, 773
19, 945337, 773- 19,945 ------5.90
Central .AmericaCosta Rica ..•••.. ............... ............ 1,946,603 112,378- 1,946, 603- 112,378 . .... .. .
5. 77
Guatemala ....... .............. --------297,623- 19,207 .........
6.45
19, 207297,623
Honduras
.................. ...........
5. 80
lJ, 886187, 672- 10,886 . .........
187,672
Nicaragua::::::: ...............
684, 379- 39,658 . .......
5. 79
39,658684,379
6.44
San Salvador .... ...............
41, 9802,704 -- ----41,980
2,704 -·
4.59
British Honduras
............ 1,306,704
59,965 - 1,306, 704- 59,965 ----···
Bermudas ...... ... ..............
56,4344.42
2,493 . ........
2,493 56,434
West Indies4.19
British ....•••••. ............. ............ 6,489,880 271,948 - 6,489, 880- 271,948 . ........
Danish . ...••.... ............... --------709, 270- 29,121 ------4.10
29,121 709,270
5.05
Dutch .......••.. ---- ------· --------818, 97:! 41,374 41,374 ···-·· ·
818,972
4.34
French ....•••••.
50,748 688,988
24,732 1,168,045
479,057 26,016
3. 59
4. 67
Haiti .. ....•.... .
84,315,736 a, 939,690 - 84, 315, 736 -3, 939,099
Santo Domingo ..
........... 8,039,647 353,013 - 8, 039,647- 353,013 ----··· 4.39
Spanish4.12
Cuba .. .. ..... .
321,367
23,238 12,527,558 515,839 - 12, 206, 191 492,601
7. 23
4. 22
Puerto Rico ... ----------- .............
428,374 18, 09B . ........
18,093 428,374

-------

----------·

----------········---

Total North
America ..... 149, 504, 941 4,940,161 120, 092, 877 5,522,134 + 29, 412, 064 South America:
Argentina ..•...... .... ............. ...... .......
34,900 1,243 34,900
Brazil .. ... ........
1,047,212
55,945 - 1,047, 212 Chile ............. - ............... ........ .....
15,962 87515, 962
Colombia ......... - ................ . --------- 10,458,011 618,111 - 10,458,011 Ecuador .......... - ---······· - .............
21,240 1,152 21,240
Guiana:
818,460 31, 20 4British .......... -------·- ............
818,460
Dutch .......... .. ------ --·11,340,852 335, 356 - 11, 340, 852 French ......... ............. . ---·-···· 7,315,471 234, 70 3- 7,315, 47114, 50 '.l847Peru ............. - ............. . ............
14,502
Vei:.ezuela . ....... .
- --------- 2,805,235 140, 837- 2,895, 23 5-

----------

3. 30

4. 60

1,243 -----··
55,045 ------875 ------618, 111 ------1,152 .. .........

3. 56
5. 34
5. 18
5. 91
5.42

31,204 ------335,356 ------ 234, 703 ------847 ...... .
140,837 .........

3.81
2. 96
3. 21
5.84
4.86

581,973

Total South
America •••• ............... ............. 33,961, 8451,420, 27 3 - 33, 961, 845 -1, 420,273

-------

4.18
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29. Statement of the balance of trade in dry-salted cod and similar fish between the United
States and each foreign country during the ten yem-s ending June 30, 1894-Continued.
Imports.

Exports.

Balance of trade.

Countries.
Pounds.

Values.

Pounds.

Values.

Pounds.

Values.

Average
value per 100
pounds.
ImExports. ports.

--

Asia and Oceanica:
China ............. - . ---- - . -- . ----- ·-··
Hongkong .........
10,090
$430
Japan ...•... . .....
3,798
123
British Australasia -·-- -- ----- -------- ·
British Ea8t Indies
····---French Oceanica . . --------·-· . ..........
Hawaiian Islands :

Ill, 198
392,380
51, 480
2,955,850
39,500
41,860
2,406,769

$7,073
22, 34.3
3,048
180,059
2,548
2,618
121,609

-

553

5,999,037

339,298

-5, 985, 149 -

------------- ----

149,224
7,353
365, 169
7,210

5,029
282
12,377
291

-------- ---

. ..... .....

528,956

17,979

-

2,993

116

67,056

3,918

-

----------·
----------·

Total Asia and
Oceanica .....

] 3, 888

Africa:
British Africa ..... ... ..........
French Africa ..... ..............
Liberia ............ ····------·
Spanish Africa .... -- ---·· ··· ·
Total Africa ...

All other islands and
ports ..............

------ ---

Grand total. ... 153, 694, 036i5, 151, 791 162, 600, 083 7,370,838
N0TE.-In ):>alance of trade,
exports over imports.

+ indicates

111, 198 $7,073 ...... . .
- 382, 290 - 21,913 $4. 26
3. 24
47,
682
2,925
180,059 -- -· ···
-2, 955, 850 2,548 ------39, 5002,618 ... ....
- 41, 860 121, 609 -------2, 406, 769 -

$6.36
5.69
5. 92
6. 09
6.45
6. 25
5.05

I

5. 6

338, 745

3. 98

149, 224 7, 353 365, 1697, 210 -

5,029
282
12,377
291

--------- -···
---------- ---

3. 37
3. 83
3. 39
4.04

528, 956 -

17,979

... . . .. 1

3.40

64,063 -

3,802

3. 88,

5. 84

-8, 906,047 -2, 219,047

3. 3fJi

4.5

-

-

I

excess of imports over exports, and - indicates excess of

Imports of dried cod by countries.-Since the terminination of the
Washington treaty, the imports of dried cod, haddock, and other ground
fish have ranged from 10,500,000 to 15,000,000 pounds annually, but
a large part of these imports is entered for the purpose of transshipment in bond to other countries, leaving, as already noted, only from
5,500,000 to 11,000,000 pounds as the quantity of foreign-cured cod,
etc., entered for consumption in this country. During the operation
of the Washiugton treaty the imports for consumption averaged about
30,000,000 pounds annually.
Nearly all of these fish are received from Nova Scotia, New :Brunswick, and Newfoundland. Some come from Sweden and Norway, and
from Miquelon and other French settlements on the south coast of Newfoundland. Shipments are also received nearly every year from other
countries, as France, Germany, England, etc., but the imports from
those countries are small.
Table 30 shows the quantities and values of dried or cured cod and
other ground fish, imported into the United States from the various
countries during a series of ten years ending June 30, 1894, the total
quantities and values imported for consumption, and the amount of
duties paid thereon. The total quantity entered during these ten
years was 153,694,036 pounds, valued at $5,151,791. Of this quantity,
however, 47,316,073 pounds were exported, leaving 106,377,963 pounds,
worth 3,352,739, as the quantity of foreign dried or cured fish entered
for consumption in this country, the duty on which amounted to $429,812.
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30. Statement by countries of the import8 of dry-salted cod and sirnilar fish during each
of the ten years ending June 30, 1894.
1885 .

Countries from which
imported.

1886.

1888.

1887.

Pounds. Values. Poun<ls. Values. Pounds. Values. Pounds. Values.
---11-----1--- - - - - - - -

Europe :

11::;~~::):::::::: :i::::::: ::i:) ::::::t· ::}!'. :::::): :::::~: :::::;:;:,:::::i::
Sweden and Norway .... . .. . . .. .. .. . . . . . . . .
United KingdomEngland............... .. .. .. .. .. .. . . . . . .

104, 732

7,082

248,690

10, 949

9, 381

677

10, 064

171

173

Tota~ Europe . . . .. .. . .. .. .. . .. . .. . .. .. .

114, 983

7,820

259, 064

11,108

408, 392

------

465, 419I 19,841
7

1

20,016

North America:
CanadaNova Scotia, New
,
Hrunswick,etc ....... 29,380, 186 $823, 11011, 717, 524 263,036 9,476,948 231, 593 11,541,168 383,829
Quebec, Ontario, etc . ...
50,920
2,527
8, 610
321
339,669
5, 586
63, 142
1,748
Newfoundland and Labrador . .. .. .. .. .. . . .. . .. 2, 962, 472 119, 101 1, 772, 248 70,490 2,194, 658 77,584 2, 142, 280 69, 936
Miquelon, Langley, etc.. . . . . . . . . . . .1. . . . . . . .
207, 938
8, 082 2,187,989 70,036
823,855 , 31,453

w;::J~hd~~~~ ..................... 1
.. ... .. .
Spanish-Cuba ...... .......... ..

I·.......

4 73, 324
28, 507

16, 576
2,445

215,664
40, 268

8, 156 .......... ...... ..
3, 002
10, 39!
747

1

Total North America 32,399, 578 944, 73814, 208, 151 360, 950 14, 455, 196 395, 957 J4, 580, 839 487, 713

====!===~•====-----

-----

Asia:
Hongkong.......... ..... . .. . .. . . .. .. . .. .. .
212
19 -···· ... . . ... ....... ............... .
- - ---1----1-- ---1----- - - - - - - - - - - - - -Allotherislandsandports .............. _.. ...
134
31
5 ................. ..
115

Grand total ......... . 32,399,578 944, 738 14, 324, 080 368,820 14,714,375 407, 130 15,049,231 507,729
Total entered for consump- = =
== = =
tion -... -.. . .. .... .. _... .. 32, 326, 086 943, 116 10, 998, 072 286, 505 8, 997, 750 204, 260 10, 446, 892 316, 259
Amount of duty .................... . _....... . .. .. . . . . . 54,990. .. . . . . . . . 44,989 ... ... _... 52, 235
1890.

1889 .

1891.

1892.

Countries from which
imported .
Pounds. Values. E_ounds . Values. I Pounds. Values. Pounds. Values.
- - - - - - - - - - -1- - - - - - - - - - - - - - - - - - - - - - - - - - - Europe:
France . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . .
1, 702
$67 ... ....... . ... .. . .
Germany . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
600
32
3
$1
Italy.... .................
400
$27
439
$16
6, 025
312
2, 738
119
Netherlands . .. .. . . .. . . ..
1,000
100......... . .. ..•. ..
2,000
100
1,410
107
Spain ...... ........ ......
900
95 .... _..... .. . . . . ..
750
30
40
6
Sweden·and Norway.....
474,592 23,982
108, 759
5,552
334,837 19,683
387,033 23,487

~~~~England . . . . . .. . . . .. . . .
Scotland... ...... . ... ..

8, 560
7,216

Total Europe . . . . . . . .

492, 668

419
1, 600
97 I · 2, 800
134
259 .......... ........ .......... ........
24, 882.

110, 798

5, 665!

348, 714

20, 358

738
1,000

49
36

392~

23, 805

North America:
CanadaNova Scotia, New
Brunswick, etc. ...... 9,290,614 327,013 8,638, 337 290,115 9, 189, 943 376,963 7,500, 390 316,531
Quebec, Ontario, etc._..
24,839
1, 196
1,344
34
43,191 1 2,328
64,418
3,203
British Columbia. .....
7,815
716 - 3,300
213
200
12
800
43
Newfoundland and Labrad or .. .. . __ . _.. . _. .... 2, 926, 763 92, 364 2, 249, 082 76, 710 3, 021, 2201 108, 416 2, 378, 89i 100, 322
Miquelon, Lan gley, etc ... 1,155, 342 28,717 1,741,451 36,471
326,722 15,445 ............. .. - - .
Greenland, Iceland and
\

-W~:rin11~~~S-··..... ·. ···· .. .... .. ......
Cuba ..................

~=

6,000

180

3, 500

~=. . . . .·. .

=.:..:.:.:. ~ .:..:.:.:_.:..:.:.:.

90 ............... _..

1

48, 529 1_3, 501 __~, 607 ~ · 537

Total North America 13,405,373 450, 00612, 639,514 403,723 12,633, 305 1 506, 75510, 015, 106 425,636
.A.j¾:~gkong ................. . . ......... . .. ..

I........

2, 000

=

126

Grand total. ......... 13, 898, 041 474, 888 12, 750, 312 409, 388 12, 982, 019 1 527, 113 10, 410, 068 449, 567
Totalenteredforconsump- - - - ·- - - -1·- - - - - tion .. ... ...... _.......... 9,752,941 317,687 8,303,585 247,327 6,845,576 254,074 5,804,548 229,255
.A.mount of duty ... .. ....... _..... .. . 48,765 .. . . . . .. .. 41,518 ....... ... \ 47,016 . . . . . . . . . . 43,534
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30. S tatement by countries of the imp01·ts of dry-salted cod and similar fish during each
of the ten years ending June 30, 1894-Continuod.
1893.

Total.

1894.

Countries from which imported.
Pounds.

Values.

Pounds.

Pounds.

$20,405
1,040
63

$26,370
1,128
746
374
226
179,953

Europe:
France ••••••••• •• ••••• •· •· ·· --·

Germany . ..•...............•...

49,361

402,424

20,016

526,795
21,907
15,724
5,368
2,390
3,552,488

1,810

93

3,200
1,000

173
49

36,516
11, 026

1,727
437

1,141,139

55,501

843,494

41,746

4,172,214

210,961

110,438
450
1,591
848

iJ:ile~i~cis:::: :::::: :::: ::::::
Spain .. ............ . . .. ...... .. .
Sweden and Norway ... . .. ......
United Kingdom-

-----·-----1,026,002

:io\l!~i:: :::::::: ::: : : : : : : : : :
Total Europe .. ... .... .... ..

Values.

Values .

$5,898
11
75
63

. . ....... .......

414,655
20,654
1,561

---·········
.........
..... . .

............

North .America:
Canada,Nova Scotia, New Brunswick,
299,255 113, 944, 077 3,669,498
8,154,544
etc .......................... 9l 048, 423
358,053
17,286
605,263
293
8,080
Quebec, Ontario, et() . .... .....
50
1,050
1,041
13,230
27
515
:British Columbia ............ .
600
30
835,535
52,764 22,419,258
1,216,394
67,848
N ewfoundland and Labrador ... 1,555,250
368,561
11,503,258
110,936
3,105,371
Miquelon, Langley, etc . . ....... 1,054,590
67,421
Greenland, Iceland, and Faroe
270
9,500
................ . ----·· ····
Islands .. ..................... -----------W est Indies24,732
688,988
..
.......
.
.....
French ....................... ................. .. . .. ......
23,238
321,367
3,906
66,515
Spanish-Cuba ...............
56,547
4,100

-- --------

----- -- --- --

Total North America .... . .. 12,616,460

467,181 149, 504, 941

4,940, 161

249
50

10,090
3,798

430
123

9,156

299

13,888

553

2,124

79

2, 993

116

497,502

12,551,419

495
2,025

36
73

7,383
1, 773

Total .Asia ..................

2,520

109

.All other islands ancl ports .. .....

20

1

Grand total. ..... ... ........ 13,760,139

553, 113

13,406,193

Total entered for con sumption .... 7,433, 163
.Amount of duty .•.......... . ..... .................

291 ,531
55,749

5,468, 750

.Asia:
Hongkong .... .. . . ......... ... ..
.Japan ..........................

------------

509,305 153, 694, 036

5,151, 79

202,725 106,377,963 3,352, 73
429, 81
41,016 ----········

Exports of cod by countries.-Exports of dried codfish are made principally to Haiti, Cuba, Colombia, Dutch Guiana, Santo Domingo, and other
South and Central American States and the West Indian Islands. Of
the 162,600,083 pounds exported during the last ten years, Haiti received
84,315,736 pounds, or 52 per cent. All the American States and colonies combined received 153,984,722 pounds, or 95 per cent; Asia and
Oceanica received 5,999,037 pounds, or 3 per cent; Europe, 1,950,312
pounds, or 1 per cent; the remaining 596,012 pounds going to African
and other ports. The exports of cod to European countries appear
very smaU when compared with the large imports into those countries.
In 1893 France imported 94,218,948 pounds of codfish, worth $4,949,037.
During the same year Portugal imported 43,126,385 pounds, worth
$1,789,560, and Spain 97,811,488 pounds, worth $4,795,278. The imports
into other European countries doubtless equaled one-half those into
France, Portugal, and Spain, making an aggregate of 350,000,000
pounds, valued at $17,000,000, of which the United States furnished
only 4 ,350 pound~, or about / 6 of 1 per cent.
Table 31 shows the quantity and value of domestic dried or cured
odfi. h, etc., exported to each foreign country during each of the ten
y •ars ndiug June 30, 1894:
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31. Statement by countries of the domestic exports of dry-salted cod and other ground fish
during each of the ten years ending June 30, 1894.
1885.

Countries to which
exported.

]887.

1886.

1888.

Pounds. Values. Pounds. Values. Pounds. Values. Pounds. Values.
- - - - - - - - - - - 1 - - -- - - - - -- - - - --1--- --1- - - - - - - - - - .
Europe:
Azores.. .................
78,378 $2,584
214, 957 $6,718
151, 259 $4, 202
21,980
$855
Denmark ................
1,800
90
2,400
144
England..... ............
5, 120
256
148
10
France.. .................
8, 000
520
350
22
Germany . . . . . . . . . . . . . . . .
621
44
87
5
200
15
Netherlands . . . . . . . . . . . . .
25, 750
1, 288
Portugal...... ........... 1, 055, 356 33, 125
12
1
36
5
60
3
Spain.. ..................
....
20
3
- - - - - - - - - - - - - - -1-- - - + - - - - i - - - -

Total Europe . . . . . . . . 1, 165, 225
North .America:
CanadaNova Scotia, New
Brunswick, etc . . . . . .
Quebec, Ontario, etc...
British Columbia......
~~~~~ i.~~~i~~.......

37, 297

215, 224

6, 737

161, 295

4, 832

24, 790

1, 024

5, 244 •.•.....•..•......••.•••........... .
1,830
18, 606
1,209
6,955
425
1,833
38, 501
2,214
34,110
1,865
1, 447
48, 141
2, 765
10, 140
1, 356

2,350
5,100
14,lll2
24,977

116
307
904
1,702

===== - - - - - ' t====--...cc 1c..c.=cc== =====l===ct== = = :I= = =
210, 900
34,042
41, 545
21, 358

Costa Rica ............ .
85,248
86,728
5,419
119,653
144,562
7,100
4,858
8,021
Guatemala ............ .
19,416
14,855
962
15,867
865
15,803
1,025
1,252
Honduras ......•.......
26,523
8,915
520
520
9,315
1,046
19,717
1,593
Nicaragua ............ .
21,790
22,883
1,279
48,647
49,772
1,264
2,408
2,740
San Salvador .... .... .. .
1,750
990
1,180
60
880
55
104
72
British Honduras ..... .
200,665
136,438
151,702
7,342
154,561
5,331
5,911
5,138
West IndiesBritish ......•......... 1,438,958 51,985
580,468 27,460
693,618 25,010
433, 577 13, 610
Danish ............... .
126,348
110,605
3,187
5,125
4,135
84,976
147, 918
5, 126
87,350
72,692
69,480
2,932
4,540
3,186
91 , 333
3, 376
Dutch··········-······
French ............... .
112,416
132,452
274,245
9,106
60, 197
1, 716
5,283
4. 882
Haiti ................. . 6,506,931 250,416 6,591,186 241,899 7,465,058 240,391 8,986,578 422; 839
680,572 30,438
Santo Domingo ... , ... .
959,686 33,847
704,813 30,440
891, 669 29, 203
SpanishCuba . . . . . . . . . . . . . . . . 1, 813, 571 73, 197 1, 359, 449 48, 938 2, 042, 434 61, 541 1, 079, 373 40, 836
Puerto Rico..........
213,333
8,003
10, 076
430
11,350
384
45,534
2, 156
1
Total North America 11, 639, 663 451, 908 10, 438, 1341_385, 103 11, 560, 507 375, 782 l 2, 123, 839 560, 926
1

South America:

½~!:Ir~.~:::::::::::::::
2di~
Chile . . . . . . . . . . . . . . . . . . . .
1, ooo

Colombia . . . . . . . . . . . . . . . . 1,547,328
Ecuador ................ .
Guianas18] 903
British ............... .
Dutch ...........•..... 1, 672, 895
869, 620
French ............... .
8, 650
Pei:u .................... .
245, 989
Venezuela ...........•...
I

10,000
300 ..•...............
11~
120, 450
5, 040
405, 855 22, 549
362
26
50
3
39
1, 000
48
97,601 1,670, 638 101,386 1, 953, 465 1oi, 596 1, 803, 520 100, 794
7, 765
425
1, 250
85

····i1;1s5 ·····ois

6, 187
62, 072
2, 119
123, 542
53, 387 1, 543, 287 42, 684 1, 289, 106
27, 459
878, 518 25, 413
909, 912
506 . . . • . . . . . . . . . . . . . .
2, 057
10, 646
343, 411 13, 545
290, 598

3, 681
23, 000
29, 220 1, 220, 278
21, 692
982, 912
124
1, 750
12, 241
282, 833

800
34, 571
29, 221
99
14, 502

Total South America. 4, 548, 965 196, 607 4, 516, 711 186, 108 4, 707, 257 180,345 4,721,448 202, 624
.Asia and Oceanica:
China. . . . . . . . . . . . . . . . • . . .

9, 430

~U!i
517, 740

525

9, 343

573

~g

3, ~i~
4~:~~~ 2,
British Australasia......
25,456
145,400
7, 546
British East Indies ............... ....... ................... .
Hawaiian Islands........
153, 580
6, 719
225, 526 11, 382

¥:;t:~~~:::::::::::::::

4,840
22,650
6,100
172,750
600
252,650

257
1,136
339
10,917
28

11,736

5, -385
29,930

6,9601
561,366
9,600
242,070

300
1,639
384
36,009
615
12,283

- - - - - - ll - - - - t - - - - - 1 - - - - 1 - - · - -1· - - -

Total Asia and Oce.
anica . . . . . . . • . . . . . .

755, 020

1, 125

37

1, 925

1, 121
43, 110
1, 107
83, 984
2, 550
233 ................. . ........•.........

2, 120

41, 737

1,43'.!I

44,235

~-496

17,410

1, 10~\

10,864

All othtir islands and ports.

74

51,830

2,350
50
33,777
5,560

60, 57 4

459, 590

856,211

434, 979

Total Africa...... ...

22, 454

24,413

36, 430

Africa:
British Africa . • . • . • • • . . .
14, 514
480
French Africa .. .................. .. ...... .
Liberia..................
46, 060
1, 640
Spanish Africa ......•.....................

- ~ - -ll = = = = t = = =

77

4 •••••••••· .•••••• . .•••..•••. •••··•·•

- - - ---- --1,144

85,909

2,627

566

8,686

528

====l= ===l==-==i=
Grand total ........ . . 18,178,987 724, 85815, 664,105 602, 934116, 943, 748 587, 082117, 820, 8831 819,550

F.R.94-31
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31. Staternent by countries of the doniestic exports of dry-saltecl cod and other groundfish
dur-ing each of the ten years ending Jwie 30, 1894-Continued.
1889.

Conntries to which
exported.
Europe:
Azores •.•••..............
Denmark .............. ..

1890.

142,164

$6,292

112, 900

·····-··-- ..........
350

22

---Total Europe .... .. . .
142, 514
---

1,000
400
112

6,314

114,412

10,000
300
6,650
35,997

225
18
420
2,160

~~11~~~1·::::::::::::::::

1892.

1891.

Pounds. Values. . Pounds. Values. Pounds. Values. Pounds. Values.
---· ---- --- ---- --- ---- ---

Portugal ................

North America:
CanadaNova Scotia, New
Brunswick, etc ......
Quebec, Ontario, etc ....
British Columbia ......
Mexico ..................
Cental AmericaCosta Rica . ............
Guatemala .............
Honduras .............
Nicaragua .............
San Salvador ........ . .
British Honduras ......
Bermudas ...............
West IndiesBritish ................
Danish .... .. ..........
Dutch .................
French ................
Haiti ...••.............
Santo Domingo ........
SpanishCuba ................
Puerto Rico ..........

161,731
9,177
26,007
1,713
16,925
928
76,194
4,615
3, 8801
247
127,226
6,324
.... ... .... ........

$165
3,360
42,020 $2,150
45 ......... . ·-··-···
1,125
1,238
22,757
149
30
3,140
66 .......... -·-·····
14
2,000
6i ....... ... ......... -----····· . ...... .
26,117 1, 403
2,410
48,285
4,4401

$4,390

-

........... ······-· ............ ···· ···· ............. ··· ··· ··
12 ..... ... ..........
100
15,150
44,974

1, 0551
2, 512i

296,416
29,669
18,082
99,913
6,080
'115,068

17, 1271
1,866,
1. 036,
5,883,
404

··· ·io: 2io

18,731

737
1,120

276,890
298,500 17,270
1,777 . 44, 170
25,653
23,335
J, 248
20,300
94,484
8,201
144, 618
6,560
4, 540 ,
334
117,525
37,719

16,422
3,037
1, 38!)
5,861
423
7,025
1, 54.4

13, 450
71, 733

991
4, 020

--.''.'~':--.'.' :' .'I-,'.,,,

4~0, 294 17,368
541,374 23,932
847, 635 40,485
363,107 15,842
830
3, 984
45, 002
2, 297
15, 060
83, 981
3, 578
79,430
4,393
4,
316
78,
035
4,
697
72, 724
125, 762
6, 194
81,243
2,600
7,444
47,400
3,872
141,
235, 428 11, 065
72,040
6,931, 362 337,854 10,609,937 505,010 10,931, 4491 574, 8791 8. 846,336 498,842
711, 732 34, 860
611, 376 31, 790
1, 119, 327 54, 057
713,829 32, 154
1

om\

1, 184, 759
4,620

54, 277
224

--------

6!4, 244
5,000

24, 007
284

552, 440 : 23, 5951
16, 1151 1, 151 1

639, 206
43, 736

625,529

Total North America 10, 997, 734 533, 561 13,194,282 625, 14513, 722, 547 \713, 8331!!~~,_~

========== ========

:=:=::==::

29,826
2,313

======:=::::::.,===- - - -

South America:
800. ......... . . . .. . . .
GOO
Argentina ............... ....................
22,400
Brazil ...................
2,253
49,018
2,747
81,057
150, 742
8,359
42,405
8 ... _...... . . . . . . . .
6, G50
Chile ......•...... . .....
1,700
100
150
609, 418 37, 732
391, 504
Colombia ................ 1, 318, 951 79, 246
627, 203 37, 593
Ecuador ................. ----····-- ---·····
. ·- ................ -·.....
525
Guianas20,294
4,143
British ................
62,666
56,652
2,393
2,886
113,115
985,468
Dutch ................. 1,077,882 33,200 1,111,415 35, 121
811,673 27,757
618,011
:French .................
750,633 26,528
735,805 29,338
895,974 31, fi42
Peru ..................... ------·-·· ..........
800
3!l5
18
44 ··········
271,027
Venezuela ...............
284,306 15,485
039
316, 84G 16,337
302,257 _14,
_ _ I_ _ _ _

40
4,652
390
25,077
28
1,223
31, '199
23,644

-------15,479
- - ---102,332

---

Total South America. 3, G46, 880 165,311 3,058,841 124,260 2,636,675 118;098 2,384,136
---

Asia and Oceanica:
China ....................
Hongkong ...............
Japan ........... . ..... ..
British Australasia ......
British East Indies ......
Freuch Oceanica ........
Hawaiian Islands .......

Total Asia and Oce·
anica ..............

16, 150
19,190
1,210
319,964
16,500
8,220
269,960

1,067
1,136
81
17,343
1,074
503
13,257

651,194

34,461

30,610
3,303
49,612
1,650

10,400
966
200 ---------1,691
36,,675
58 ..........

-------1,205
--- --·--

13,130
54,530
6,510
395,460
10,900

810
3,243
393
26,572
712

10,470
61,000
3,190
211,270
1, GOO
10,150
296,478

687
3,772
192
14-, 781
95
650
16,602

12,270
52,700
8,700
487,420
300
8,910
24G, 410

894
3, 446
601
33,007
24
611
14, 196

771,620

46,678

594,158

36,779

8Hl, 710

52,779

-------421

2,071

---------·-······
291, 090 14,948
- - - - - - - - - - - - - - - ··- - - -

---- - -==

Africa.:
British Africa ...........
French Africa .... . ......
Liberia ...... .. ....... __ .
Spanish Africa ..........

13,350
2,000
39,200

512
56,910
30 ··•··· ....
1,476
10,016

Total Africa._ .......

54,550

2,018

66,926

2,4:!2

85,175

2,915

4.7,075

Allotherislands and ports . .

12,630

737

1,400

70

3,778

242

1,600

170

1,375

-99

- - - --- -- - Grand total ... . ..... . 15, 625, 928 754,619 17,030,019 793,186 17,313,170
890,277 14,435,878 765,199
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31. Statement by c01intries of the domestic expo1·ts of dry-salted cod a11d other g1·oundfish
cluring each of the ten years ending June 30, 1894-Continued.
1893.

Total.

1894.

Countries to which exported.
Pounds .

Values .

Values.

Pounds.

Pounds.

Values.

Europe :
Azores ..........................
46,850
Denmark ...... ................. ............... - - Englan<l ........................ ... ..............
France ......................... ...............
i:~h~~Yin·ii~::::: : : : : : : : : : : : : : : :
1
.:: : :: :::::: ::: : : : : : : :: :

ri~f~~-~

$2,500

4,100

$204.

................ .............

--···----- .-----------·
.....................
--·--------- ............ ------------ ...........
...................
----···----......... .....
. ......... .. .......

Total Europe .....•........ .

1,500

75

48,350

2,575

....... ... .....

----------

...............

817, 968
5,325
32, 165
8,350
3,658
25,750
1,055,576
1,520

$30,060
279
1,683
542
166
1,288
33,140 ,
78
67,236

4,100

20-l

1,950,312

752
1,594

270
235,066
27,735
20, _075

21
13,371
l, 504
1,269

223,520
300,369
212,338
337, 773

15,324
3, 305
l, 795·
4,591
546
5,496
530

211,985
54,510
15,385
47,937
7,200
81,171
7,995

11,660
3,405
810
2,816
459
4,480
419

1,946,603
. 297,623
187,672
684,319
41,980
1,306,704
56, _434

112,378
19,207
10,886
39,658
2,704
59,965
2,493

735,635
36,006
1, ·800 - . - .
417
71,093
3,767
1,638
96
8,922,079
432,573
1, 03_8, 927
47? 281

6,489,880
709,270
818, 972
1,168,045
84,315,736
8, 03~, 647

271,948
29, 121
41,374
50, 748
3,989,699
353,013

1,256, 262 ·
20,030 ·

12,527,558
428,374

515,839
18,093

-===-====-=== - - - -

North A.merica:
CanadaNova Scotia, New Brunswick,
etc ............•............ ................
Quebec, Ontario, etc ..........
200
British Columbia .............
10,675
Mexico ..... ·............ ·.... ·....
26,647
Central AmericaCosta Rica ....................
264,890
Guatemala ....................
51,073
Honcluras ....................
29, 175
Nicaragua .............. : .....
78, 141
San Salvallor ................. ·
8, 970
·British Honduras . ..... . ...... ··
95,761
Bermudas ........................·
10,720
West IndiesBritish ........................
435,214
Danish . .......................
8,150
·Dutch ........................ ·
69,260
French .......................
91,210
Haiti ......................... 8,524,820
Santo Domingo ....•..........
607,716
Spanish'
Uuba ....................... 1,955,820
Puerto Rico .................
58,580

--------··
10

Total North A.merica ... .-... 12,_327, 622
South .America:
Argentina .......•....•.........
Brazil ...•......................
Chile: ..........................
Cblombia . .-.....................
Ecuador ........................
GuianasBritish ... . .... .. ........ , ....
Dutch ....................... .
French .......................
Peru ............... ...... . ......
Venezuela ......................
Total South America ........
Asia and Oceanica:
China ......... ..................
fa~a~~~~~::: :::::::: :.: : : : : : : : : :
British Australasia . .......... ..
Brit.ish East Indies .............
French Oceanica . .. .......... ...
Hawaiian Islands ......•. . ......
Total Asia and Oceanica ....

20,250
442
3,973
4,684
434,996
28,934
08. 520
2,139

61,102
1,009

5,606
11, 132 ·
12,275
19,945

622,465 120, 092, 877 · 5, 522,134

627,882'

12,762,793

400
100, 5·00
1,750
316,849
600

26'
5,502
95·
18,303
34

1,400
57,920
3,300
219,135
11,100

70
3,155
165
12,783
580

. 34,900
1,047, 212
15,962
10,458,011
21,240

1,243
55, .~~~
618,111
1,152

36,857
891,570
445,524
300
287,515

1,779
25,436
13,169
21
14,312

129,359
737,278
228,562
560
270,453

5,993
22,181
6,697
35
14,251

818,460
11,340,852
7,315,471
14,502
2,895,235

31,204
335,356
234,703
847
140,837

2,081,865

78,678

1,659,067

65,910

33,961,845

1,420,273

15,670
19,050
1,810
81,000

1,010
1,019
98
4,386

14,510
20,600
750
63,480

950
1, 181
48
3,442

248,830

11,446

179,275

9,040

111,198
392,380
51,480
2,955,850
39,500
41,860
2,406, 769

7,073
22,343
3,04.8
180,059
2,548
2,618
121, 609

373,680

18,372

285,875

15, 102

5,999, 037

339, 298

235
48
612

11,140

407

149,224
7,353
365,169
7,210

5,029
282
12,377
291
17,979

. --·-----·· -------·- -- - ---· ··- -- ..
·------··-7,260
441
7,320
413

Africa:
British .Africa ...............•..
6,900
French Africa ............... : . .
2,000
Liberia ...... . ..........•.......
12,110
Spanish Africa ............. .... . --······--- -

- ...........
·---------10,625
554
................
- -------- ---------·- - - - -

Total .Africa ... .... .........

21,010

895

21, 765

961

528,956

All other islands and ports ........

1,100

70

48

10

67,056

3,918

Grand total. .......... . ..... 14,853,627

728,472

14,733,648

704,652 162, 600, 083

7,370,838
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I1nport duties on cured cod, etc., in various countries.-The following
compilation shows, approximately, the average rates of duty exacted
on dried cod, etc., imported into various foreign countries. It appears
that France, .Argentina, San Salvador, Mexico, Spain, Nicaragua, and
New Zealand impose the highest duties, while in Great Britain and
certain of her colonies, Sweden, Guatemala, Japan, China, Germany, and
most of the West Indies the duties are of least moment. The rate in
the United States is 75 cents for 100 pounds.
32. Staternent of the approximate rates of duty exacted on dried cod, etc., imported into
various foreign countries.
Countries.
Europe:
Denmark ............................ .
France ............................... .

g;!~a1rit~i~::
_. _.::: :: :: ::::::: :::::::
Greece .....•.... . .........•..•........

i!ffi~~~:: : ::: ::: : : : : :: :: ::

Sweden ............... . ......... . .... .
North America:
Canada, ........••.............•......
Newfoundland ......•••.•.............
Mexico ............•..•.•••.•..•.•....
Central AmericaBritish Honduras ......•...••.......
Costa Rica ......................... .
Guatemala ..••...........•..........
Honduras .......................... .

t~as:r::d~~·:::::::::: _.::::::::::::
West Indies-

Duty p er
100 lbs.

North America-continued.
West Indies-continued.
Santo Domingo .................. ..
South America:

$0.17

4. 20
.32
:Free.
1.36
.44
1. 91

i~ff!1t!~~:::::::::::::::::::::::::::
British Guiana .......... .. . ...... . . .
Chile ..........•........ ...... . ...•..
Colombia ........................... .
Ecuador ............................ .
Peru .. ................ . . ............ .
Venezuela ... ............ ........... .
Africa:
·
Liberia ...••..........•..............
Mauritius .. .•.....••.. .. .. ...•..... .
Asia and Oceanica:

1. 58

Free.
. 50
1. 34

2.87

Free.
1. 54

Free.
.93
2.33
3. 31

Cuba •.•...•..................•.....
• 76
p.ct.
Dutch West Indies .••._.......... { 1¼
ad val.
Quadaloupe .••..•...••.......... • .. .
.26
Haiti ..............................·.
1. 35
Jamaica .. ~ ........................ .
. 74'
Martinique ......... ..... ... ...... .
.35
Puerto Rico .................... .... .
.37

Dutyper
100 lbs.

Countries.

i

~::::::::::::::::::~:: ::::::: :::::"(

N ew South Wales .................. .
N ew Zealand ....................... ·
Queensland ........ .....•.•••. · · · · · · ·
~?uth A_ustralia .................. · · ·
Iasman1a ........·..... . .. ..••.•. · · · · ·
Vi~toria ........................... {

I

West.Australia ........·............
French Oceanica ............... · · · · · ·

$0.85
3. 92
1.00

.44

1. 72

1. 10
.44
. 22
2.19
1. 00
.11

.11
5 p. ct.

ad val.
2. 06
2.17
1.08

2. 06

2.06
20 p. et.
ad val.
12 p. ct.
ad val.
. 73
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V.-MACKEREL.

General trade since 1884.-Notwithstanding the large catch of mackerel in this country, the demand for this fish has for many _years
exceeded the domestic supply. During the last ten years the imports
for consumption have been 739,536 barrels, valued at $7,898,911, while
the exports have been only 80,528 barrels, worth $656,812, an average
annual balance of 65,000 barrels and $724,210. During 1894 the product of salt mackerel in the United States was 46,321 barrels, while
the excess of imports over exports amounted to 91,612 barrels, giving
an aggregate consumption in this country of 137,933 barrels. This
represents 41 per cent of the world's product, the latter approximating
338,880 barrels in 1894.
The annual imports of brine.salted mackerel since 1820 are shown in
Tables 5, 6, and 10, on pages 441, 443, and 44 7; the exports for the
same period are included in the classification "pickled or brine-salted,"
as given in Tables 20 and 23, on pages 464 and 467.
In addition to brine-salted mackerel, quantities of fresh and canned
mackerel are imported. The value of the former ranges from $20,000
to $80,000 annually, and the latter from $1,000 to $6,000. For a statement of the quantities and values of each of these products imported
for consumption during a series of years, see pages 445 and 4:48.
The following table shows for the ten years ending June 30, 1894, the
quantity and value of brine-salted mackerel imported for consumption,
the quantity and value of domestic mackerel exported, the balance of
trade, and average value per barrel of imported and exported mackerel:
33. Staternent of the f 01·eign t1·ade in brine-salted rnackerel diiring the ten years ending
June 30, 1894.
Year ending
June 30-

Imports for conimmption.
Barrels.

1885 .............
1886 ........... ..
1887 .....•..•••. .
1888 .............
1889 .............
1890 .. ...........
1891. .•...•......
1892 ............ .
1893 .............
189iL ............

Total .....

Values.

Domestic exports.

Excess of imports
over exportA.

Average values per
barrel.

Barrels.

Imports. Exports.

Barrels.

Values.

92, 147
$702,030
31,848
222, 716
64, \125
563,855
56,646
548,073
42,394
574, 722
71,038 1, 011,921
113,276 1,356,113
88,209
863,191
8~, 217'
960,588
94,836 1,095, 702

24,512
28,505
15,760
7,036
1,303
948
2,295
3,490
2,455
3,224

$1:39, 663
143,847
106,967
71,149
18,876
15,512
37,128
47,108
33,480
43,082

67,635
3,343
49,165
49,610
41,091
70,090
110,981
84,719
81,762
91,612

562,367
78,869
456,888
476, 924
555,846
996,409
1,318,985
816,083
927,108
1, 052,620

$7. 62
6.99
8.69
9.68
13.56
14. 24
11.97
9. 79
11.41
11.55

739,536

89,528

656,812

650,008

7,242,099

10. 68

7,898,911

------

DollarA.

---

$5. 70
5. 05
6. 79
10.11
14.49
16.36
16.18
13.50
14.45
13.37

----

7.34

Table 34: exhibits the extent of trade in brine-salted mackerel with
each foreign country during the ten years ending June 30, 1894, and
the average value per barrel of imported and of exported mackerel.
The imports from Europe during this period amounted to 201,869 barrels, and from the British North American Provinces, 592,306 barrels.
The exports are sent principally to Haiti, British West Indies, and
the United States of Colombia. During the ten years in question the
average value of the imported mackerel was $10.38, and of the exported
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mackerel $7.18 per barrel. The most valuable mackerel are received
from Norway and Sweden, averaging $16.39 per barrel during tlie last
ten years; those from Ireland rank next, averagin g -$12.04 per barrel.
The mackerel received from the British North American Provinces
average only $9.42 per barrel.
34. Staterneut by countries of the total imports and expo1·fa of brine-salted mackerel and
the average value per barrel during the ten years ending Jiine 30, 1894.
Foreign impor t s.

Domestic exports. Avera{~~-~l~es per

Countries.
Barrels.

Values.

Barrels.

Values. Imports. Exports.

- - - - - - - - - - - - - - - - - -,-----,- - - - - - - - - - - - Europe:
France .............................. .
Germany ........................... .
.Italy .....................•...........
Netherlands ........................ .
Portugal. ........................... .
Sweden and Norway ......•..........

· gr~:~i .~ ~-~~~~::
1

::::::~:::::::::: ::

4, 829
2
47
331
13
55, 2U6
141,290
61

$51,585
21
648
3,351
125
906; 650
1,701; 515
633

7

$43
168
70

~i

6,242
466

3

20

. ...... 50 ..... ··200.
1
.

$10. 68
10. 50
13. 80
10.12
9. 61
16. 39
12. 04
10. 37

$14.33
8.40
10. 00
4.. 00
8. 90
5.12

·---

Total Europe . . . • . . . . . . . . . . . • . . . . 201,869 2,664,528
872
7, 189
13. 20
8. 24
=====!=====:===== = == = = =
North America:
CanadaNova Scotia, New Brunswick, etc.. 586,761 5, 531,689
1,040
3,759
9. 44
3. 61
Quebec. Ontario, etc................
4,819
. 44,300
99
819
9.19
8. 17
British Columbia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
42
584 . . • . . •. . • .
13. 90
Ncwfoundlandancl Labrador.........
726
6,184 ......... . ..........
8.52 ···--ii2'l
Mexico ............................................... , . . ..
82
1,088
Central America14. 02
4, 990
356
Costa Rica ......................... .. ............ ...... .
12. 57
767
Guatemala ................................... .......... .
61
10. 97
1,087
99
Honduras ..... .............................. · . ... ·. · · · · ·
13. 57
7,885
Nicaragua ........................................ . .... .
581
11.00
7,164
British Honduras ...................................... .
651
14. 29
600
Bermuda ...................................•.... ... ...... ·
42
West Indies6.18
13ritish ................................................. .
11,670
72,167
5. 57
2,517
452
Danish ................................................. .
10.
06
9,333
928
Dutch ............................. ·········· ·· ······ ···
5. 57
23,587
French ....................................... . ......... .
4,234
6.
92
296,748
42,906
Haiti. ............................................. ······
7.44
58,944
7,918
Santo Domingo ....................................•....
Spanish·
9.11
Cuba .......................................•.........
12,849
l , 410
7. 25
Puerto Rico ......................... . ................ .
15,883
2,191
9. 42
Total North America . . . . . . . . . . . . 592, 306 5, 582, 173
74,762
520, 771
South America:
= ,== : = ===t===~=====/"= = =,"
Argentina .......................... . .................... .
144
20
Brazil ................................................... .
36
478
Chile .................................................... .
12
138
Colombia .....................·. . . . . . . . . . . . . . . . . . ......... .
94,122
8,915
Ecuador ....... ..... .............. : . .... ... .............. .
6
79
GuianasBritish ................................................ .
7,664
1, 388
Dutch ............•...................... ..... ...... ....
.2, 228
348
French ................................................ .
5,660
816
133
Peru ........................................... ···········
15
V enezuela .. ................................. .. ...... ... ..
4,931
501

6.97
7. 20
13. 28
11. 50
10. 56
13.17
5. 52
6.40
6. 94
8. 87
9. 84
9. 5()

Total South America ................... _:. ...........

12,057

115,577

Asia and Oceanica:
i
British Australasia .... .. .............. ...........•.......

264

2,546

210
3
5
1,340

1,741
17
40
8, 819

5. 72

8. 29
5. 67
8. 00
6. 58

1,558

10,617

5. 72

6.81

Africa:
British . . . . . . . . . . . . . . . . . . . • . . . . . . . . . .

71

406

:;!~fs\::::::
::::: :::::: ::: ::: :::: :::::: ::::: :: ::::::::: ::
Liberia .................................................. .
Total Africa .... .......... ...... .
Allother . ..... . ..........................

71

··-·-· · ··· ------

406

==-==
9.64

15
7.47
112
GraDtl total.··············· -· · .. . ==:=7=:9=J=,
- =24=6=i=8=,=24=7=,1=0=7=:1:====l====l====1s==7=.=34
'89,528
656,812
JO. 38
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Imports of mackerel, by countries.-Prior to 1888 almost the entire
supply of brine-Ralted mackerel imported into the United States was
received from Nova Scotia, but the recent decrease of this fish on the
..American coasts has resulted in large importations from Norway,
England, Ireland, and, to a less extent, from other European countries. Of the imports during the last ten years, 586,761 barrels, worth
$5,531,689, came from Nova Scotia and New Brunswick; 141,290 barrels,
worth $1,701,515, came from England, Seo tland, and Ireland; and 55,296
barrels, worth $906,650, from Sweden a.nd Norway.
In 1890, 1891, 1892, and 1893 the receipts from France were comparatively large, aggregating 4,826 barrels, but the quantity received from
that country during the remaining six of the last ten years was but 3
barrels.
Table ~5 shows, for each of the ten years ending June 30, 1894, the
quantity and value of salted mackerel imported from the various foreign
countries, the imports for consumption, and the amount of duties paid
thereon. Of the 794,246 barrels imported during that period, about 81
per cent came from the British North American Provinces, nearly 18 per
cent from the.British Isles, 7 per cent from Sweden and Norway, and
less than 1 per cent from .If ranee. During these years, however, 54,710
barrels of foreign mackerel were exported, leaving 739,536 barrels,
valued at $7,898,011, as the quantity of foreign mackerel imported for
consumption. The duties paid on these imports amounted to $1,294,775.
35. Statement of the b1·ine-salted mackerel imported into the Unit<:d States d1wing the ten
years ending June 30, 1894.

Countries from which
imported.

1885.

IBarrels.
1---

1886.

1887 ..

1888.

- - , - -- - l - - - , - - - - - -l- - - - , - - - - - - 1 - - - - - - , - - -

Values. Barrels. Values. Barrels. Values. Barrels. Values.

_ _ _ _ _ _ _ _ _ _ l! - - -1 - - - - - - - - - - - - - - - - - -

Europe:

I

·

i~11;.:.;::?::::::: ::::::: : : : : : : : : : : : : : : : : : : : : : : ,.::: :::::
Scoi;land . . . . . . . . . . . . . • . . . . . . . • . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . .

2

20

Total Europe .................................• : . . . . . . . . . • . . . . . . . . . . . . . . . . . . .

2,066

16,519

North America:
Nova Scotia, N e w Bruns·
wick, etc ................. 83,601 $673,705
25,117
~uebec, Ontario, etc . . ..... . 3,079
ewfo undland and Labrador

50,497
343
49

-- - -698,822 50,889

Total North America ... 91,680

Gr and total. .........•.. 91, 680

698,822

50,889

Total enter ed for consumption . 92,147 702,030 31,848
Amount of duty ............•. ·-······ .......... . ..... . ...

$304-, 987
Z, 542
335

78,580
339
253

$635,628
2,684
2,230

62,608
236
77

597,061
1,419
762

307,864

79,172

640,542

62,921

599,242

307,864

79,172

640,542

64, 987

615, 761

222,716
63,695

64,925

563,855
129,849

56,646

548,073
113,292
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35. Statement of the brine-salted macke1·el imported into th e United States during the ten
years ending June 30, 1894-Contin ued.
Countries from which
imported.

J ,89.

1890.

1892.

1891.

Barrels. Values. Barrels. Values. Barr els. Values. Barrels. Values.

Europe:
Denmark...................
1
$16 ....... . ........ .. .... . .......................... ..
France...................... . . • . . . . . . . .. . . . ..
627
$3,651
977
$9,587
1,977 $24,041
Germany............................................... . ... . ..
2
21 ............. --·
Italy....................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2
11
23
-!20
Netherlands . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . .
05
1, 049 ............... .

I~~\if~~::::::::::::::::::::
::::::::
:::::::::
::::::::
::::::::::
Sweden and Norway........
637
5,732
3,045
48,465

i~ifeelKi;;gd~~:_:_-- ·· · · · · · · · · · ·· · · · · · · · · · · · · · · · ·· · · · '· · · · · · · · ·
England.................. 10, 429 123, 147 22, 359
Scotland..................
50
730
1, 008
Ireland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
545
Total Europe........... 11, 117

129, 625

North America:
Nova Scotia, New Bruns·
wick, etc.................. 30, 780
Q,uebec, Ontario, etc.........
410
Newfoundland and Labrador
87
Total North America ... 31,277
:=.=

27, 584

297, 270 ~
14, 290 33, 960
5, 393
369, 069

1

i~ ::::::::
::::::::
12,075 177,996

180,210
9

· .. · · · · · .. · · · · · ·
84, 864
431, 014
546
6, 251
1, 079
9, 536
~ 6, 714

46, 514 - 622, 037

~#l 303~

437, 279 42,838
641,369 71, 585
7,375 . . . . . . . . . .• • • . .. . .
195
960
15
232 ....... .

788, 572
2,860

69, 334
28
2

579, 973
380
12

445,614

791,432

69,364

580,365

42,853

641, tiOl

71,780

===- ======== ========= ==== ===-===== ===- - -

Africa:
British Africa ................................................ .
Grand total............. 42,394

1
~
11, 493
1

575,239

406 ··•····· ....... .

71

70,437 1,010,670 118,365 1,413,875

276

Totalenteredforconsumption. 4i"394 --574, 722 ·TI, 038 1,011, 921 lt3,
1,356,113
Amount of duty.............. . . . . . . . . 84,788 . . • . . . . . 142, 0'75 . . .. . • • . 226,551

91,808

883,473

88,209

863,191
176,419 ·

Total.
1893,
1894.
Countries from which imported. 1-B-ar_r_e-ls-.--V-a-lu_e_s_.-1--B-ar_r_e-ls-. - -V-a-lu_e_s_.- :--B-ar-r-el_s_.,---V
- al_u_e_s.Europe:
Denmark .................................................................. .
France...........................
1, 245
$14, 282
3
$24

ri~r.~~:.::::::: ~::::::::::::::: ········3· · · · · · · ·· ·25 · ·· · · · · ·i9 · · -· · · · · ·i92·
Nethorlands ........ .... .. . .....

264

2,283

2

19

I~st:tf
~~:::::::::::::::::::::::: :::·.::: :·:: ::::212,
::::566
:::: :::16,:::777
:::: ::::280,
::::381
::::
Sweden and Norway...... . . . . . . . 11, 138
i~ifeedKiii°gd~~:.:_-- · · · ·· · · ·· · · · · · · · · · · · · · ·· · · · · ·· · · · · ·· · · · · · · .. ·· · · · · ·· · · · ·
England . . . . . •. • . . . . .. . . . . . . ..
Scotland......................
Ireland-.......................

12, 520
984
7,135

148, 525
11, 091
81,282

27, 078
3, 975
11,001

1
4,829
2
47
331
13
1
55,296
59

323, 954 ~
38, 345 l 141, 290
111,201 J

$16
51,585
21
648
3,351
125
11

906,650
606
1,701,515

l-----1------,--i----

Total Europe .............. .
33,289
470,054
North America:
1====1=====1
Nova Scotia, New Brunswick,
etc ........................... .
52,610
494,643
98
1, 035
Quebec, Ontario, etc ........... .
239
1, 620
Newfoundland and Labrador ... .
Total North America ...... .

58,855

754,116

201,869

39, h28
91
4

378,472
888
33

586,761
4, 819
726

2, 664,528

I====
5,531,689
44, 300
6, 184

l-----\----l-----l----J----

52, 9-!7

497,298

39,423

379, 393

592,306

5,582,173

l====r-===t====
Africa:
406
British Africa . . . . . . . . . .. . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ......... .
71
Grand total. . . • . . . • . • • • .. . . .

86, 230

Total entered for consumption ....

84, 217

967,352

l==9=6=0,=58=8=l
Amount of duty.................. ••• • • . . . . .
168,434

98, 278

1, 133, 509

794, 246

94, 836 · 1,-09-5,702 - 739, 536
189,672 . • • • • • . • ..

8,247, 107
7, 898, 911
1,294, 775

Exports of mackerel, by countries.-Comparatively few choice mackerel are exported from this country, and the export trade is practically
confined to the West Indies. Of the 89,528 barrels exported during
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the last ten years, the West Indies received 71,709 barrels, Colombia
8,915, the Guianas 2,552, and Liberia 1,340, leaving 5,012 barrels as the
quantity shipped to all the remaining countries. In 1893 over 99 per
cent, and in 1894 about 90 per cent of the exports of domestic mackerel
went to the West Indies. From 1880 to 1886, when mackerel were
abundant on the United States coasts, quantities were exported to
European countries, but this has not been done during recent years.
36. Staternent by countries of the domestic exports of b1·ine-salted mackerel d11,ring the ten
years ending June 30, 1894.
1885.

Countries to which exported.

1886.

1887.

1888.

1- - - - , - - - - - - - 1 - - - - - - ; - - - - 1 - - - - ; - - - - 1-- - -~ - -

Barrels. Values. Barrels. Values. Barrels. ValueR. Barrels. Values.
- - - - - - - -- - , - - - - - - - - - - - - - - - - - - - - - - - - Europe:
Azores.......................
33
$141
50
$215 . . . .••.•. . . ... . . .
2
$27
England . . . . . . . . . . . . . . . . .. . . .
532
4, 677
79
753
72
$623
12
115
France...................... . ...... ... .. ........................................
1
8

?11£::::::::::::::::::::::: .....J .....~~.......;~.....2;:. :::::::~: :::::~~: :::::::::::::::::
Total Europe ..... . .... . . .

--577 4,923 l--1-90-t--1-,-24-3- 1---74- __6_4_3 ---15- ---15-0

= = - l= = = = l = = = i = = = = = = =
North America:
Canada-Nova Scotia, New Bruna.
wick, etc.................
937
2, 938 ...................•..... · .••. · • · ·
406
58
Quebec, Ontario, etc ..... _.. _. _....... _............ _....
68
389
5
44 . - ....... - - - - - - - - .. - British Columbia... ... ... . .
3
24
7
86
1
12
Mexico . . .. . . . . . . . . . . . . . . . . . .
9
84
4
26
3
36
Central AmericaCosta Rica ................ .
26
257
24
203
24
527
255
36
Guatemala ................ .
6
115
3
19
25
1
Honduras ............. .. .. .
13
107
17
174
31
308
10
112
Nicaragua ... ... .......... .
70
676
33
272
635
63
51
728
British Honduras ......... .
151
630
1,223
136
989
74
51
659
West IndiesBritish .................... .
2,640
3, 588 18,874
5,142 24,823
272
1, 556 10, 435
Danish ................... .
385
59
355
47
159
652
177
997
Dutch ........... . ........ .
], 387
161
1,103
100
215
211
1,300
1,920
French ..•.................
1,454
lll8
1, 574
6,483
1,657
412
2,207
8,246
Haiti ..................... . 11, 468 61, 013
87,566
3,919
12,851 57,410
8, 646 51, 207
Santo Domingo .......... ..
5,180
525
1,512 . 7,698
1,269
9,396
2,838 13,942
Spanish031
Cuba •....................
6
~
273
1,661
359
2, 032
157
1, 0]8
100
Puerto Rico ........... .. .
576
2, 570
613
2, 994
369
2, 008
Total North America .. . .
South America:
Argentina

- - - -24,
-- - - - - - 12,
- -980
- -81,
- -059 5356
123 113, 538

20, 426 105, 101

========= - - - -

~hilt::::::::::::::::::::::: ······ .~......:~. :::::: ::: ::::: :: :

Colombia....................
GuianasBritish .................... .
French ............... .... .
Dutch ................. ... .
Peru ................ .... .... .
Venezuela .................. .
Total South America . . . .
Asia and Oceanica:
.British Australasia..........

15

60 ·••······ ·••····· ·•·····

1,698

20,666

2,757

478
253
210
13
211
2, 880

1, 787
381
1, 264
280
1, 160
106
103 ..... . 42.
1,142
26, 212 ~

21,805

3· ·····ai· ..

4
2,006

41
19, 594

7
4

1,331

134 __805 · · · · .:.-- · · · · · · · · · · _

.Africa:
Britfoh Africa...............
101
569
French Africa .. .. ..................... . · · · · · ·
Liberia......................
494
2,532
Spanish.Africa..............
2
11

20

3

45i

.im
3r:

Hi, 373

211
52
162
904
1,504
154
1,130
42
42
1, 568
5
571 ....... i. ···· ·i2· ......... ····· ·;_·
-- .. 285.
53
481
50
- - - - - - - -- ~
25,733 2, 383 ~
I 1 • 49_:_

------====== --30 _ _300

51,015

1 _

========== = = =

87
17 ..••.

10

73

J,000

60

aiz... a: 00210... · · · ·

2 1 349
1 __ _
7 ___

1 1
.
- - - ~ ~ - 2460
323
3,072 ,1..,...=-="""=--=-==1~--Total .A.fnca.............
597
3,
= · '= - ········ ....... .
68_ · · · · · · · · · ·::.:_ -- · · 1·
All other islands and ports .... --21-15 - - ~ __
(.J'
Grand total ..............

---i-- "Ts
24,512 139,663

, 505 143 , 847

71
15, 760 _
100, 907 _
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36. · Staternent by countdes of the dornestic exports of brirle-salted rnaclcerel during the ten
yea1·s ending June 30, 1894-Continued.
·
1889,

1890.

1891.

1892.

Countries to which exported.
Barrels. Values. Barrels. Values. Barrels. Values. Barrels. Values.
Europe:
Azores . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
5
$68
England ........................ . ................•.............
France ....................................................... .
Germany ...... .............. ......... . .. . .................... .

1

$15
74

6

]8

1

2

$17

38

- - - - - - - - · - - - - - - - - - - - - - -11 - - - ~ - -

Total Europe .... . ........................
5
68
10
145
1 i
17
r- - - - + - - ---,e--- --r- - ---r------<- -- a - -- -1- North America:
CanadaNova Scotia, New Bruns·
67
wick, etc . .......... .... . ....... .. . ....... .
12
1
Quebec, Ontario, etc . .... ... ..... : ... ...... .
57
3
13 ......... . .. .... .
Britieh Colnmbia ......... ... .......... .. .. .
39
2
286
20
Mexico . . . . . . . . . . . . . . . . . . . . . .
9
$92
124
73
7
Central· Arnerica824
53
Costa Rica.................
48
760
54
818
42
664
11
1
Guatemala.................
1
13
3
49
27
328
72
5
.. liottdlJras...... ....... .....
11
147
2
34
2
34
671
44
Nicaragua . . . . . . . . . . . . . . . . .
62
853
41
772
124
2, 029
836
60
British Honduras..........
50
838
23
439
19
288
177
13
Bern1uda ...........•......................................... . ........ . ........
West Indies3,127
225
1,707
97
British . . . . . . . . . . . . . . . . . . . .
184
2, 312
153
2, 186
33 · · ·· ··48 · ·· · ··1oi
Danish ........................ _........................... . .
2
557
Dutch . . . . . . . . . ............
27
406
36
619
35
151
1, 997
1,944
129
- Fren ch ..... ·...............
43
483
50
451
1,515
21, 5!ll
Haiti . . . . . . . . . . . . . . . . . . . . . .
_128
1, 784
306
5, 423
1,143 19, 188
445
5,466
2,525
142
Santo Domingo . . . . . . . . . . . .
31
506
34
637
Spanish3,177
241
1,013
59
Cuba ................... .
270
18
92
5
4,374
349
1,454
94
190
Puerto Rico ............ .
12
25
431

1--

Total North America....
624
8,654
745 12,183
1,920 31,850
3,174
43,377
-========= ===== ========= == = = ~ ======= - South America:
Argentina...................
53
2
31 ................................. .
Brazil . . . . . . . . . . . . . . . . . . . . . . .
2
29 . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
3
40
3
18
1
Chile...................... ... ...... . .........
2,2i!·····i44····i:1is
Colombia . . . . . . . . . . . . . . . . . . . .
629
9, 405
79
1, 288
130
Ecuador ~ .......... : . ............................. . .... . ........... .......... ..... · · -· · · · · · · · · · · ·
GuianasBritish ............. . .............. _ . . . . . . . .
22
274
172
1,826
90
870
French....................
4
75
20
430
16
242
32
359

p~~~~~.: ::~ ~::: :::::::::.::: ...... ~~ ..._. ~~~ ....... ~~ ..... ~~~. ::: :::::: :::::: :: -····· ·i · ······is

. !,

Venezuela ......•........... _

27

Total South America....

675

434 1
36
()33
38
643
18
277
- - - - - - - - + - - -- - - - -- - - - - - - - 10, 157 I
175
2,924
359
5,029
288
3,282

~

A~;ifi~tlc::t-~1~~ia ................. _.. ....... f . . . . . . . . .
Africa:
British Africa...............
Liberia .•.. ,.................
Total Africa ............
Grand total..............

45
20

=

I

........

12

= -

2

36

~=:;

195 ........ _ ....... . . .............. · ·
142
4
68
2
27

11

4 ==-651=- 23 =

337

=-=----=-___4_ _-=-=-6_8-+-----=2=·,i-,====
27
1

1, 303

18, 876 1

948

15,512

2,295

37,128

3,490

47, 108
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36. Statem.ent by countries of the ilomestic exports of brine-salted maclcm·el during the ten
years ending June 30, 1894-Continued.
1893.

Total.

1894.

Countries to which exported.
Barrels. Values. Barrels. Values. Barrels. Values.
- - - - - - - - - - - - - --1 - - - - - -- - - - - - - - - - - - - - - - - Europe :
-91
$466
Azores . ................. .. ...• , , , ...... • · • • · · · · · • • • • · • · · · • • • • · · · · · · · •·· • · · · "··
England .............................................................·...... .
701
6, 242
France .................................................................... .
3
43
Portugal. .......... .. .................... ................................. . .

¥t;.1i;~:.::::::::::::::·.:::::::::::: :::::::::: :::::::::: :::::::::: ::::::::::

20
7
50

168
70
200

Total Europe ......... .................. ................................. .

872

7,189

North America:
CanadaNova Scotia, New Brunswick, otc .. .
Quebec, Ontario, etc .... ... ........ .
Brit.ish Columbia .................. .
Mexico .... ..... ... ............ . ..... .
Central America.Costa Rica . ... . .................... .
Guatemala ......................... .
Honduras , ........................ .
Nicaragua .... .................. . .. .
British Houdnras . ................. .
B(lrmuda ............................ .
West IndiesBritish .. .......................... .
Danish ................ ..... . ...... .
Dutch ............................. .
French ............................ .
Haiti . .... ... .................. .. .. .
Santo Domingo .................... .
SpanishCuba ............................ .
Puerto Rico ..................... .
Total North America ............ .

8
8
15
13

$80
137
150
181

32
15
13
8

$256
192
260
127

1,040
99
42
82

3,759
SHI
584
1,088

24
12
7
50
54
18

365
189
82
735
790
248

25
7
1
43
33
11

317
98
17
514
466
175

356
61
99
581
651
42

4,990
767
l, 087
7,885
7, 164
600

177
3
37
19
1,172
487

2,369
35
525
190
16,849
6,071

276
5
58
11
1,758
635

3,688
60
815
132
24, 7_17
7,517

11,670
452
928
4,234
42,906
7,918

72,167
2,517
9,333
23,587
206,748
58, 944

134
111

1,705
1,284

100
34

1,250
478

1,410
2,191

12,849
15,883

2,349

31,985

3,065

41,079

74,702

520,771

20
36
12
8, 915
6

144
478
138
94,122
79

1,388
348
816
15
501

7,604
2,228
5,660
133
,, 031

12, 057

115, 577

----- - -

- -- - - - - -

South America:
Argentina ........•....•••...•....................•..... - .. - ... · ... · · · · · · · · · · ·
Brazil . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
11
168
8
112
Chile ..... ... .................................. ........ ...••••.... · · ······ · ···
Colombia . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
65
035
76
1, 064
Ecuador..............................
1
13
5
66
GuianasBritish . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
31
288
Dutch..............................
2
26 ................ ... .
French . . .. . . . . . . . . . . .. .. . . . . . . . . . . .
5
48
10
115
Peru ...................................... •..................... ..... ... .. . .. .
11
167
15
219
Venezuela . . . . . . . . . . . . . . . . . . . . . . . . . . . .

- - - - - - -----'----!- - - ~ · - - -

Total South America.............

95

1, 357

145 \

1,864

======
Asia and Oceanica:
2,546
264
British Australasia .................... .. ........ - .. · ·. · · · · · · · · · · · · · · · · · · · · · · ·
===~====!====
.Africa ·:
1,741
210
British.Africa .... ~............. ... ...
4
40 ................... .
17
3
French Africa .................................. · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·
8,819
1,340
Liberia . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . .
5
69
14
139
40
5
Spanish Africa ................................... · · · · · · · · · · · · · · · · · 1 - - - -f- - , - -1 - c = = =

10,617
1,558
·139
14
109
9
1====1====1====1=====1=====
112
15
.
All other islands and ports ............. _ _._2_
._2_11_1-··_·_··_·_··_·_· ·=·=· =
· ·,=
· =· ·=·,,====='====

Total Africa. .. ... ..... .... .......

==
·

___

1

Grand total. .. ................... .

2,455

11

33,480

3,224

43,082

89,528

656,812

Import duties on salt maclcerel.-In the following table the approximate rates of import duty levied on brine-salted mackerel in various
foreign countries are shown, the unit being a barrel of 200 pounds.
The rate in the United States is $2 per barrel.
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37. Statement of the approximate 1·ates of duty exacted in va1·ious foreign countries on
pickled 01· brine-salted mackm·el i111,ported therein.
Duty per
barrel, or 200
pounds.

Countries.
Europe:
France ..... . ................... .
8:~::1taBiit~i~·:: :::::: ::::::::::
Italy ........................... .
Portugal .............•...•... ...
North America:
Canada ........................ .
Mexico .........•............ , ..
Central America-Costa Rica ............•.......
Guatemala ......... .... ...... .

:British
f!~~;~~::::::::::::::
·::::::
Honduras .•.........•.

$4.38
.644

Free.
1.05
1. 96

2. 00
5. 74

3. 08
6.62
l. 86
6.52

Free.
West Indies.98
Bahamas ..••.••.••....••.....
.10
Barbados .................... .
Cuba ........................ .
1. 52
Dutch West Indies .......... . 1¼ p. c. ad val.
tip.c. ad val.

i~ija:~~~~:::::::::::::::::::
J'amaica .......... ,. ... . ..... .

1. 50
. 98

Duty per
barrel, or 200
pounds.

Countries.
North America-continued.
West Indies-continued.
Martinique .......... . . ....•.
Puerto Rico ................ .
Santo Domingo .•... .•.•.•...
South America:

t:tzW
t!~.~ ~::::: :::::::::::::::
British Guiana ............... .

$2.80
. 76
2.54 to 3.80
8.40
2. 00
1.00
3. 43
2. 20
.44
4. 38

Chile .....••.... : ............. .
Colombia .......•....•.........
Peru .......................... .
Venezuela .................... .
Africa:
1.00
Liberia .... .. •••••............ ,
.26
Mauritius ............. ....... .
Asia and Oceanica :
New South Wales.......... ....
4.12
New Zealand . . . . . . . . . . . . . . . . . .
4. 34
Queensland....................
2.16
Tasmania . . . . . . . . . . . . . . . • . • . . . . 12½ p. c. ad val.
South Australia.... .. .......... 12 p. c. ad val.

VI.-HERRING AND SARDINES.

Branches of the trade.-The extensive herring fisheries of this country do not suffice to furnish the markets with sufficient products of this
species, and the imports of herring and sardines greatly exceed the
exports in value. In fact, these constitute the most important fishery
imports of the United States. The imports are in the form of sardines,
pickled herring, smoked herring, and small quantities of fresh herring
for bait and for food. The exports are smoked herring and small quantities of pickled herring.
The following table shows the value of the several varieties of herring
products imported and exported during the seven years ending June
30, 1894, and the total balance of trade during each year:
38. Condensed statement of the fo1·eign trade in herr-ing and sardine8 during the Beven years
ending June 30, 1894.
Imports for consumption.
Year
ending
Fresh Smoked Pickled Sardines.
.June 30- herring.
h erring. herring.
--- --1888 .......
(a)
$88,607 $826,251 $940,036
1889 .. .....
(a)
122, 027
796, Ci51
806,077
1890 ..•....
(a)
99, 362
880,238
764,507
1891 .. ..... $11,589
91,032
954,697 1,008, 843
1892 ...•... 4,894
52,442 1, 167,376 1,175,892
1893 ..•••.. 10,262
33,815 1,151,112 1,258, 158
1894 ....... 5,919
23,570
950,260
900,780

-- --- - -510,855
6,726,585 6,854,293

Total.. 32,664
Average
per year.

- -- - --8,166

72,979

960,941

979,185

Domestic exports.
Total.

Smoked Pickled
herring. herring.

Total.

--$22,146 $101,685
98,037
17, 756
9,614 112,705
12,352 117,612
94,253
11,481
8,660 102,072
13,457 137,339

Excess of
imports
over ex·
ports.
$1,753,209
1,626,718
1,631,402
1,958, 549
2, 306,351
2,351,275
1,743,180

$1,854,894
1,724,755
1,744,107
2,076,161
2,400,604
2,453,347
1,880,529

$79,539
80,281
103,091
105,260
82,772
93,412
123,882

14,134,397

668,237

95,466

763,703

13,370,684

2,019,200

95,462

13, 638

109,100

190,097

a No information.
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tbe
During each year a quautity of bait fish i import 1 ti r
winter bank :fisheries. All of it is received fr m the Brit.i h
ica.n Provinces, chiefly from Newfoundland, nd con i' almo ten ir ly
of frozen herring. The followin g tatement show h
u nti i "ud
values of bait herring imported during the last £ ur y ar . Th . m 11
quantities of fresh or frozen h erring import d for food during the same
period are also shown in this table.
39. Statement of fresh or frozen herri11g imported for bait and for food by foreign vessels.
Herring for bait.

Herring for food.

Pounds.

Pounds.

Total.

Year ending June 30Values.

Values .

Pounds.

alues .

1891. .......••.••.••...............
1892 ...................•..•........
1893 ..••..... ····· ..•..............
189,1. •.......• . ....••••••...•.•.•..

350,000
502, 032
574,500
391,892

$3,418
2,636
5,325
2,829

966,954
160,868
383,619
211,991

$8, 171
2,258
4,037
3,000

1,316,954
662,900
958,119
603,883

$11, 58!)
4, 894.
10,262
5,919

Total .•.......•......•....•.

1, 818,424

14,208

1,723,432

18,456

3,541,856

32,664

The foregoing table does not include all the herring received in this
country from the British North American Provinces during those years,
but only those brought in by foreign vessels. It has been the practice
of the customs officials _to admit free of duty the frozen herring brought
in by United States vessels as product of the domestic fisheries. All the
frozen herring used in this country are received from foreign countries,
and ~bout one-third are used for bait. The receipts of frozen herring
from the Provinces range from 5,ooo;ooo to 15,000,000 pounds annually.
SMOKED OR CURED HERRING.

Balance of trade in smoked herring.-During the last eight years the
exports of smoked or cured herring have about equaled the imports.
During the seven years ending June 30, 1894, the exports amounted to
25,277,958 pounds, worth $668,237, while the imports during the same
pedod were 31,806,495 pounds, worth $732,029. The imports for consumption during that period, however, were but 21,626,128 pounds,
worth $508,855. The terms of the Washington treaty had a very
depressing effect on the smoked-herri~g industry of the United States.
During 1885, the last year of that treaty, the imports for consumption
of foreign smoked herring amounted to 10,441,355 pounds, while in
the year following they were but 4,246,970 pounds. The imports for
consumption have continued to decrease up to the present time, the
quantity in 1894 being only 852,480 pounds, the smallest for twenty
years. The exports have shown a correspondingly large increase. In
1888 they were but 2,948,620 pounds, worth $79,539; while in 1894-the
exports of domestic smoked herring were 5,118,025 pounds, valued at
$123,882. Table 40 shows the imports for consumption and the exports
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during each of the seven years ending in 1894, and the annual average
value per 100 pounds of each class. The imports for consumption from
1874 to 1894, inclusive, as shown in Table 9 on page 446, amount to
74,548,529 pounds, worth $1,638,295.
4:0. Staternent of foreign tmde in smoked herring during seven year8 ending June 30, 1894.
Year ending
Juno 30-

Imports for consumpt.ion.
Pounds.

Values.

Domestic exports.
Pounds.

Values.

Averngovalues
per 100 pounds.

Balan ce of trade .
Pounds.

Values.

Imports. Exports.

3,994,101
4,226,839
4,824,261
3,723,654
2,294, 159
1,710,634
852,480

$86,607
122,027
99,362
91,032
52,442
33,815
23,570

2,948,620
2,404,433
3,664, 704
3, 777, 535
3,279. 263
4,085,378
5,118,025

$79,539
80,281
103,091
105,260
82,772
93,412
123,882

+1, 045, 481
+1, 822, 406
+ 1, 159,557
- 53, 881
- 985, 104
-2, 374,744
-4, 265, 545

+ $7,068
+ 41, 74G
- 3,729
- 14,228
- 30,330
- 59,597
-100, 312

$2.17
2. 89
2. 06
2.44
2. 29
l. 98
2. 76

Total .... 21,626, 128

508,855

I 25,277,958

668,237

-3, 651, 830

-159,382

2. 35

1888 ........
1889 ........
1890 .... ....
1891. .......
1892 ........
189:l .•......
1894 ........

$2. 70
3. 34
2. 81
2. 79
2. 52
2. 29
2.42

- -2. 64-

N 0TE.-The + indicates excess of imports over exports; - indicates excess of exports over imports.

Iniports of smoked herring by countries.-Nearly all of the smoked
herring imported into the United States is from Nova Scotia and New
Brunswick, the remainder coming principally from Sweden, England,
the Netherlands, and Newfoundland. Of the 53,685,414 pounds imported during the ten years ending June 30, 1894, 48,041,778 pounds, or
90 per cent, came from Nova Scotia and New Brunswick; l,900,142from
Sweden; 1,486,403 from Newfoundland; 747,904 from England; and
1,509,187 pounds from all the remaining countries. The accompanying
tabulation indicates the receipts of smoked or cured herring from each
foreign country during each of the ten years ending June 30, 1894:
41. Staternent by countries of the imports of srnoked

01· cured hetring into the United States
during the ten years ending June SO, 1894.

1885.

Countries from which
imported.

1888.

1887.

1886.

Pounds. Values. Pounds. Values. Pounds. f Values. Pounds. Values.

Europe:

-. --. - .. -- . -------ft:1;1.~~:.:::::::::
:::::: ----------N«:<tberlands ............
Sweclen and Norway ....
Unitecl Kingclom¥r~f!!d~ : : : : : : : : : : : : : :
Total Europe . ...•..

8,394

$lll

·---·-----........... .

33,464
5,826

2,105
241

---·-------

34

2

47,718

2,459

·-----------------·-· --------

5,952
$147 ..........
. .. . . . . . .. . . . ... ..
4,915
166, 586
9, 305;
40, 100
53, 371
1, 966
184, 451

....$256

-----··--· ..........

32, 419

1, 126

84,031
25,830

4,096
1,109

258,328

12,544

339,327

14, 901

North A.merica:
CanadaNova Scotia, New
Brunswick, etc ..... 10, 138, 618 $122, 379 4,602,498
Quebec, Ontario, etc ..
419,697
23,500
8,301
Newfoundland and Labrador ................. ·····------ -------- 1,038,879

75, 302 5,325,520
418
21,060

TotalN ortb America 10,558,315 130,680 5,664, 877

95,545 5,349,011

2, 031
7,409

/

:

Other islands and ports ...

---------·-

...........

13(J

Grand total ......... 10, 558,315 130,680 5,712, 725
Total enterecl for conSumption ............... 10,441,355 129,034 4,246,970
Amount of duty ......... .

·---------

19,825

2,431

20,000

102

280

·76, 880:· 5, 209, 911 103,810
29,.......... ----·--540

·----

17

76,246 5,100,002 101, 366
2,164
89,915
532

I

--

98,021 5,607,879

89, 4531 5, 549, 244 118,711

64,457 5,533,802
21,215 .............

I 3,994, 101
86, 3901
27 , 669 ..........
I

86, 607
19,971
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41. Staterncnt by countries of the irnpo1'ts of srnolced or cured herring into the Un-ited States
during the ten years ending June 30, 1894-Continued.
Countries from which
imported.

1889.

Pounds .

1890.

1891.

1892.

Values. Pounds. Values. Pounds. Values. Pounds. Values.

- - - - - - - - - - 1 - - - - - j ._ _ _ - - - - - - - - - - - - - - - - - - --

Europe:
Germany . . . . • . . . • . . . . . .

229, 418

~:H:~;i;.~~is·: :: :::: ::::: ··-·2s: i<is·

$8, 111

Sweden and Norway....
United KingdomEngland . . . . . . . . . . . . . .
Ireland. . . . . . . . . . .. . . .
Scotland . . . . . . . . . . . . . .

329, 668

2, 239
16, 677

108,275
144,625
20, 000

3,053
5,751
730

Total Europe . .... . .

860, 134

36, 561

26,189
2,132
96, 670
701, 288

$697
102
2,854
27, &73

48, 416
317,730

1, 880
10,298

2, 646
35,510

$252
1,675

10,130

448

94, 166

3, 836

153,141
4,931
4,032

6,576
179
170

$321 ...... .... . ...... .

6,748

- - - - - - - --

836,409

31 , 474

467,060

16,335

--

200, 260

8,852

1

North America:
CanadaNova Scotia, New
Brunswick, etc ... .. . 4, 884, 013 128, 762 5, 608, 944 107, 610 3, 791, 091
Quebec, Ontario, etc . . .
18, 655
593
20
1
1, 010
Newfoundland and LalJ.
40,200
rador .. .. . .... . ...... .
326, 623
6, 718
57, 200
1,059

84, 443 2, 900, 092
57, 460
27 ................. .
687

70

4

TotalNorthAmerica 5, 229,291 136, 073 5,666,164 108, 670 3,832,301

85,157 ~. 900, 162
57,464
l=====l== :==I===:= - - - -- - - - - - - - :i,
506
All other islands and ports .
27
..
...
..•.......
...
12
140
4,012

- -- - - - - -- - - - - - - - - 66,456
Grand total. ........ 6, 093,437 172, 661 6,502,573 140,144 4,299,373 101,493 3,103,928
-- - - Total e ntered for Con·
52,442
s umption .............. . 4,226,839 122,027 4,824,261 99,362 3,723,654 91, 032 2,294,159
Amountofduty ......... .. ·· -·· ·-·--· 21, 134 ... ......... 24, 121 ------·--· 23,412 ·--------- 17,206
1894.
Total.
1893.
Countries from which imported. 1- - - - - - - - -1 - - - - - - - - - 1 - - - - -- -- Pountls .
Values.
Pounds.
Values.
Pounds.
Values .

Europe:
·
Germany . . . . . . • • • . . . . . . . . . . . • . .

2, 750

ii!lbe~i;~d;::::::::::::::::::::
···· ··2:s40·
Sweden and Norway............
51,925
United Kingdom·-

$70
161
1,786

1, 090

···· ··1:221·
220,373

$35
341
6,961

i~Jit ·m
Scotland . .•........... .. ........... .. ... .. -··· · · · ·· · ······ · ····· ···· · ·· · · ·

f!r~!d~: :::::::::::::::~::::: .... ~~~·.~:~.
Total Europe . . . . . . . . . . . . . . .

6 544
'

1

4

12,953
349,300
212, 915
8, 561
l=====J=====:l=====I=== =

280, 5H
7,047
426, 103
1,900, 142

$9,492
358
21,]68
74,386

747,904
185,682
24,032 J

30,545
7,791
900

I
-

144,640

3,571,451

North America:
CanadaNova Scotia, New Brunswick,
2, 875, 648
63, 939 48, 041, 778
8f:i5, 360
etc. .................. . ...... 2,815,352
47, 853
160
575, 657
12, 196
1, 800
Quebec, Ontario, etc .. ... ........... . - - - . - . -- - · · · · · ·
1,
000
16
1,
486,
403
28, 691
Newfoundland and Labrador .. . . . ... .... . -1
1
Total North Aml}rica . .. .... -2-,8-15-,-3-52- --4-7,_8_5_
3 _ _ _2_
, 8-7-8-,4_4_8_ _ _
64-,-1-15- 5Q,103,Ss°S l-906,247
==~=-_:__- , b===i=====I==:==
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All other islands and ports . . ..... '===1;'=8=
65= 1====7=l= ls=======:=::
60:=-l==:::=-:=:1::l=t=:::=-::=1:::0:==,1=:::2:==5=1_, =:=-=::=:==.=:=:
Grand total.......... . .. ... . 3 030, 132
56,485
3,227,808
77,079 53,685,414 I 1,051, 183
1

Total enter ed for consumption.... 1,710,634
A mount of duty ............................. .

33 815
12: 830

852,480

788,736
173,972
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Exports of smoked herring by countries.-Tbe exports of domestic
smoked herring are confined almost exclusively to the West Indies and
the Central and South American countries. More than one-half are
sent to Haiti, with Santo Domingo, Cuba, Jamaica, Puerto Rico, and
Venezuela ranking next in order.
Of the 2·5,277,958 pounds exported during the last seven years, Haiti
received 15,566,663 pounds and Santo Domingo and Cuba 3,364,038 aud
2,026,087 pounds, respectively. The American continent and adjacent
islands received 24,881,338 pounds, or almost 99 per cent of the total
exports, Africa 367,400, and Europe only 25,135 pounds.
The following table shows these exports in detail:
42. Statement by countries of the quantities and values of doniestic smoked herring exported
from the United States du1·ing the seven years ending June 30, 1894.
Countries to which
exported.
Europe:
Azores, and :Mac!eira
Islands ... _... _........
England .................

1888.

1891.

1890.

1889.

- Pounds. Values. Pounds. Values. Pounds. Values. Pounds. Values.
--------3,150

$98

850

$25

7,100

3,210

$248

$97

65
2,000
-------·
---··-···- ............ ---------- ·····-·· -- ----- --- - ---- --------------162
5,210
248
Total Europe ......•.
7,100
3,150
25
98
850
- - - - - - - - - -- - - - - - - · -- - - -

North America:
Canada60
Nova Scotia, etc ........ ·-·----- -- ...... ......
.........
2,500
12
270
Quebec, Ontario, etc . ...
315
15 ······---- -------- :. ........ .. ......... .
lOil
3,190
47
:Mexico ..................
27
1,720
1,323
49
793
Central America100
3,255
162
Costa Rica .............
5,690
104
1,839
71
3,082
5
150
11
360
Guatemala .............
4
2
67
64
3
100
4.3
Honduras ..............
742
108
6
549
28
137
4, 5:32
104
3,500
Nicaragua .............
640
19
1,860
91
181S
5,524
300
246
6,804
British Honduras .•. ...
3,336
97
6,502
West Indies2,038
80,877
3,447
13ritish .••.•.....•..•..
4,862
121,717
58, 75f!
1,764
164, 70:l
449
15,240
273
526
9,910
Danish ................ .
16,625
414
19,700
1,
00£1
33, 674
796
Dutch .....•...........
41,483
1,081
22,249
833
27,721
4,211
160,876
3, 96!:I
French ................
77,650
2,596
137,944
87, 639
1,901
63,975
Haiti .................. 1,832,143 51,046 1,237,419 42,589 2,391,372 65,027 2,401,496
18,973
613,310
Santo Domingo ..•..... 272,315
7, 4.64
418,729 13,006
385,710 12,806
Spanish-6,989
Cuba ................ 173,883
4,292
5,713
228,566
172,814
207, 514 1 6,492
2,141
66,856
Puerto Rico. __ .......
4,018
65,738
1,686
132,390
82,133
2,721

----------

- - ----

Total N orthAmerica. 2,547,467

69,942 2,183,974

South America:
Colombia •............... 119,169
3,039
Guianas13ritish ..•............. ............... ...........
Dutch .................
9,555
207
French ................
40,955
803
Venezuela .............. .
41,999
1,203
Total South America .

All other islands and ports.

98,252 3,596,864

99, 836

86,011

2,843

20,700

6(i5

42, 22\l

1,308

1,100
10,360
26,410
33,290

36
304
668
], 236

14,580
17, 375
32,700
48,371

453
472
909
1,146

2,500
11. 1()5
35,915
50,398

80
328
1,041
1,413

157,171

5,087

133,726

3, ~45

142-'-~~

4,170

---- - - - - - -- - - - -- - - - -- 211,678

Africa:
.British Africa ..... ... ...
10,500
French Africa . .. •... ....
15,400
Liberia .................. 142, 800
Spanish Africa ..•.. ..•.. _ 17,500
Total Africa ......•..

73,111 3,489, 6ti5

5,252

======== ==-=
225
252
3,196
569

--186,200
- - -4,242
--

125

Grand total. ........ . 2,948,620

5

4,000
4,500
42,418
10,015

170
14, 728
81 ······--· ·
1,414
15,630
343
3,180

60,933

2,008

1,605

50

79, 539 2,404,433

33, 5a8

I

440

..........
389
98
921

I

700
20,632
ll, 991

16
702
374

33,323

1,092

675 =10 1........ .. ..........

80,281 3,664,704 103, 091

13' 777,535

105,260
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42. Statement by countries of the quantit-ies and values of domestic smoked herring exported
front the United States during the seven years ending June 30, 1894-Continued.
1892.

Countries to which
exported.

1893.

Total.

1894.

Pounds. Values. Pounds. Values. Pounds. Values.

Pounds.

--- ------ --- --Europe:
Azores, ancl Madeiralsl·
ands .... ..............
United KingdomEngland ..............
·scotland ..............

Values.

.......... ---·---- ........... ......... ........... ····--·-

14,310

.......... ----·--··· --- ·-···
$138 .. . ........... .............

3,600
7,225

Total Europe .......
4,275
4,550
138 ............. ·- ···· ··
110
-----North America:
CanadaNova Scotia, New
Brunswick, etc ..... ............ -------280
$20
Quebec, Ontario, etc ..
2
132
100
2,086
British Columbia .....
5
560
29
75
Mexico .................
11,532
327
2,176
63
10,132
248
Central America-CostaRica ............
4,116
5,158
121
8,083
202
131
Guatemala ............
75
43 ---------- ........
880
2
Honduras .......... . ..
2,427
25
1
305
13
27
Nicaragua ............
1, 51!)
1,513
47
32
924
49
Briti!,h Honduras .....
5,284
5,847
149
154
4,391
118
Bermuda ...............
585
105
3
12
420
16
West IndiesBritish ...............
84,176
105,840
1,773
2, 102
197,590
4,423
Danish ........•. .... ..
4,389
1,400
125
35
1,050
24
53,904
1,306
Dutch ................
34,883
1,157
932
45,380
77,040
22,050
4,989
1,940
French ...............
564.
212,540
Haiti ................. 2,006,370 46, 868 2,564,410 52,630 3,133,453 74,877
Santo Domingo ....... 303,454
581,135 15,950
9,250
789,385 18,475
SpanishCuba . . .... . ........ 499,860 14,657
369,109 11,006
374,332 10,347
69,407
2,026
Puerto Rico .........
82,554
135,554
3,784
2,463
- - ----- - - --- - - Total North America 3,116,873 78,635 3,792,490 86,317 4,908,509 118,697
- -- - - ---South America:
Colombia .............. .
13,732
18,219
537
31,016
447
863
Guianas27,000
Br itish ................
24,850
2,780
75
548
458
36,370
817
28,300
619
Dutch ................
19, 010
460
]6, 310
385
French ...............
27,580
17,950
341
777
4,507
100,471
91,562
2,398
Venezuela ...... . .......
54,803
1,365

25,135

-781

2,780
2,771
635
30,866

80
161
34
864

31,223
1,596
4, 256
14,488
37,688
1,110

891
67
121
479
1,252
31

813,662
68,314
259,294
775,739
15,566,663
3. 364,038

20,409
1,846
7,114
20,170
397, 012
95,924

2,026,087
634,632

59,496
18,830

23,635,842

624,790

331, Ofl7

9,702

72,810
1R3, 005
197,820
510,894

1,650
3,207
4,924
13,268

4,769

1,245,596

32,751

2, 914
3,654

80
95

7,830

212

42,500
5,594
20,600
256,020
42,686

1,211
153
349
6,692
1,384

367,400

9,789

93, 412 5, 118,025 123, 882 125, 277, 058

668,237

1,600
2,675

---

Total South America

140,905

Total Africa ........

3,507

····-----·
4,550

265,790

6,321

2,940
] , 240

98
38

7,418
700

198
20

12,280

361

14,430

418

16,460

194,188

$468
121
192

- -·-

-

Africa:
'British Africa ..........
Canary I slands . ....... .
French Africa ..........
Liberia .. ... ....... . ....
Spanish Africa ..•......

All othe r island s and ports

$56
54

497

22,548

636

--14,398

387

-- - - - - - - - - - - - - - - - - - -3,985
750
23 ---------- ------- 930
29

Grand total . . . . ..... 3,279,263

82,772 4,085,378

..

i

126

I

Import duties in various coiintries on smoked herring.-The approximate rates of duty levied on smoked herring imported into various
foreign countries are indicated in comparative form in the following
statement. The present rate in the United States is 75 cents per 100
pounds.
F. R .

94--33
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43. Approximate rates of duty on smoked herring imported into va1·io1is forei,gn countries.
Duty per

Du~bler
pounds.

Countries.

- - - - - -- - - - -- -I
l~urope:
.A ustria·Hungn.ry .................... .
Denn1ark ............................ .
France ..................... . ........ .

i~~~t~tt~i~:::::::::::::::::::::::::
Greece ........... . ................ .. . .

Italy ............ .. . .. ... .. . .. ........ .
Portugal ............................. .
Russia ...................... .. ....... .
North America:
· Canada .............................. .
Mexico .............................. .
Central A.mericaCosta Rica,............ . ............ .
Honcluras ........ . ................. .
Nicaragua ......................... .
British Honclurr.s .................. .

$0.43
.17
1. 32
. 32

Freo.
2. 04
. 44

. !)8
. 29

1.00
2. 87
l. 54
. 93
~- 33
10 p. c.

100

Countries .

pounds.

North Amorica-co::::.tinuecl.
West IndiesCuba ...................•... . ..... .
Guadaloupe ...................... . .
Haiti .. .. . . ... ............ per box ..
J·arnaica .... ...... .. .............. .
Puerto Rico ................. . .. . . .
Santo Domingo .......... . ........ .
South America:
.
Bolivia ............ ............. . ... .
Colombia ........................... .
British Guiana ... ................. . . .
Peru .... .. .... ........ .............. .
Venezuela ..................... . .... .
Africa:
British Cape Colony ................ ]'rench Ga boon ................. . . · -Liberia ... ..... ............... . ..... .

$0. 70
G p.c.

. 06
. 50
. 38
. 85
. 66
1.10
. 50
• 44
2.19
2. 00

. 05
1. OU

BRINE-S.A.LTED OR PICKLED HERRING·.

General trade in pickled herring.-While the United States exports
as well as imports pickled or brine-salted herriug, yet the exports are
vastly exceeded by the imports, the former averaging about 3,000 barrels while the latter average 135,000 barrels per annum. The average
value of those imported. has been about $7.12 and of those exported
about $4. 72 per barre]. Table 44 shows the extent of tile foreign trade
in pickled herring during the seven years ending Juue 30, 1894. It is
impracticable to show the extent of the exports of pickled herring prior
to 1888, as they were not separately classified, being included with all
other pickled or brine-salted fish. The imports·of pickled herring since
1820 are included in Tables 5, 6, and 10, on pages 441, 443,447.
During the twenty-six years ending June 30, 1894, the imports for consumption were 2,831,992 barrels, worth $16,978,802, as shown in Table 10.
44. Statement of the foreign trade in pickled 01· bl'ine·salted herring during the seoen years
ending June 30, 1894.

Year ending
.June 30-

Imports for con·
sumption.
Barrels.

Values.

Domestic exports.

Excess of imports
oyer exports.

A ver::igo value per
barrel.
Imports. Exports.

Barrels.

Values.

Barrels.

Dollars.
804, 105
778,895
870, 624
942,345
1,155,895
1,142,452
93ti, 811

--1888 .•. . ••......
1889 .....•.•....
1890 ..•••.•...•.
1891. ...........
1892 .......••...
1893 •...........
1894 .••••....•..

126,104
112,453
12~, 831
128, 363
150,603
163,050
141,476

$826,251
796,651
880,238
954,697
1,167,376
1,151,112
950,268

3,668
3,221
2,267
3,012
2,700
1,862
3,501

$:l2, 146
17,756
9,614
12,352
11,481
8,660
13, 457

122,436
109, 232
121, 564
125,351
147, 903
161, 188
137,975

Total. .. .

945,880

6,726,593

20,231

95,466

925,649

$6. 55
7. 08
7. 11
7.44
7. 75
7. 06
6. 71

- - - --·6,631, 127

$6. 04
5. 52
4. 2-l
4.10
4. 25
4. 65
3. 8-l

---

---------- --------··

The extent of tbe imports of pickled herring from and the exports to
each f~reign country during the seven years ending June 30, 1894, is
shown m Table 45. It appears that during this period tue imports from
Europe aggregated 689,445 barrels, or 71.72 per cent of the total imports.
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The receipts from the British North American provinces were 270~840
barrels, or 28.17 per cent. Exports are principally to British West
Indies, Haiti, Santo Domingo, and other islands of the West Indies.
45. Staternenf by countries of the foreign trade in salted or pickled herring during the seven
years ending June 30, 1894.
Imports.

.Average values per
barrel.

Exports.

Countries.
Barrels.

Values.

Barrels.

Values . Imports. Exports.

- - - - - - - - - - - - - - 1 -- - - ,.- - ---i--- - -, - - - - - - - -. - - Europe :

i:~.
:etlind;:::: :::::::::::::::::::::
Swed en ancl Norway ........••..•....
United Kingdom-

:io1i!~i::
:::::: :::::::::::·:: :: ::::
Ireland ..........•......•..........
Others ..••.•••••••••••.............. .
Total Europe . • . . . . . . . . . • • • • . . . . .
North .America:
Nova Scotia and New Brunswick....
Quebec, Ontario, etc.................

$7.44
11.48
5.02

74,566
292, 064
198, 224

$554,989
3, 352, 666
955, 736

14,140
109,322
642
- 487

06, 205
790,568
4,316
4,088

150

689, 445

5, 758, 568

150

170,766
29, 224

545,047
148,759

313
61

6. 79
7. 23
6. 72
8.40

$3.80

570

8. 36

3. 80

1,280
303

3.19
5. OS

5. 00

$570

- - - -1- - - - -1- - - - - - - - - - - - - - - -

t~~:u~:n~:t.~ :::::::::::::::::: :: .··10:sso· ...298,-447.........~ ........ ~~-

Miquelon, L angley, etc..............
1,034
a, 487 .••............ . ....
l3ermuda . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . .
6
30
Central .Amcrirar-Costa Rica ......•...•...•...............................
57
285
Honduras .....•...........••................ . ........ . ..
7
54
39
2H
112
556
West Indies7,811
Briti sh •.•...•...•............•.••.......•.........• . ...
31,017
1,266
6,531
Danish ..•..••..•.•............................ .. ...... .
1,429
Dutch .••...................... . .....•............. .....
6, !!90
4,922
883
28,137
5,039
6,981
1,550
~fr~~~~t~·
1,464
328

4. 09
9. 00

4. 21 ......... .
3. 37 ........ . .

5.00
5. 00
7. 71
6. 27
4. 93

r:f~~rsi~~d~;~;: :::::: :::: :: :: ::: :::::::::: :::::::::::

3. 97
5.16
4. 89
5. 57

fa1r{~.::::::: ::::: :::::::::·::::::: :::::::::: :::::::: :: :
5. 58
~~bti
R{c"o·::::::::::::: 1
::::-::-:::-::-:::-::-:::--1
::- - - - - - - - - - - - -4-.4.-4650
Total North America.. . . . . . . . . . .

271, 87 4

995,740

18, 908 .

88, 845

3. 61

4. 69

=:::===l=====l===~====I=====

Soutli .America:
-Colombia ... : .•.•...•.. : .•..•.•..... . ..•.. .....
GuianasBritisb ..••••.••..••...•........••......•••........... ..
Dutch .. ........•............••••••.•.. . .... .• •••••.....
French ..•...•.••••••. . .............•.............. .....
Venezuela . .....•.....•.....•..........•.. .... ..... . ......

463

2,151

4. 86

134
76
49
68

797
410
322
368

5. 95
5. 40
6. 55
5. 41

4,048

5.15

Total South America .........••......................

790

Africa:
British .......................•••••........•. . ..... ..... Liberia .••.........•••••....................... ....... . .. .

183
129

833 ...• ... ...
705 ········ ..

Tot,al Africa ................... ... ..... . ......... . ... .

312

1,628 .... ..... .

All other islands and ports . . . . . . . . . . . .

50

242

72

Grauel total. . . . . • • • . . . . . . . . . . . • . .

061, 369

6, 754, 550

20,231

4. 55
6.17
5. 22

375

4. 84

5.14

95, 466 1

7. 03

4. 72

Imports of pickled herring by countries.-Pickled herring are received
principally from Netherlands, Canada, Norway, Germany, Scotland,
and Newfoundland. During the ten years ending June 30, 1804, the
imports from the Netherlands amounted to 377,480 barrels, worth
$4,379,171_; from Canada 312,755 barrel , valued at $1,_240,293; from
:Norway 231,098 barrel , worth $1,125,838; from German y 112,250 barrels, from Scotland 111,198 barrel , from Newfoundland 94,187 barrels,
and from all the remaining countries 22,052 barrels, worth $141,740;
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making a grand total of 1,321,020 barrels, worth $8,983,326. The
ii;nports from the continent of Europe were 852,987 barrels, worth
$7,357,293, and from North American provinces 467,976 barrels, worth
$1,625, 723.
The Netherlands herring are the most valuable, averaging $11.48 per
barrel;. those from Germany and Scotland rank next, with averages of
$7.44 and $7.23, respectively. The cheaper herring are received from
Nova Scotia and Newfoundland, their average value being $3.19 and
$.4.21, respectively, per barrel.
Notwithstanding the greater value of the Dutch herring as compared
with those from England and Scotland, they are caught almost on
the same ground. The difference in v~lue (about $4.50 per barrel) is
due entirely to the greater care exercised in preservation. The Dutch
bleed each :fish, use the best quality of salt, and take the greatest care
in the manipulation. During recent years, however, the herring
received from the Netherlands have not been entirely free from complaint, some New York importers claiming that the quality is not what
it was formerly. This complaint is lodged against the consignments
rather than the direct purchases. The imports and sales of Scotch herring are on the increase, brought about principally on account of better
selection and more uniformity in quality.
46. Statement by cou.ntries of the imports of pickled herring during the ten yem·s ending

Ju.ne 30, 1894.
Countries from which
imported.
Europe:
Austria-Hungary ........
.Belgium ... . ......... __ ..
Denmark ..•.. '. ..........
France ...••••. . .........
Germany ........ . .......

1888.

1887.

1886.

1885.

Barrels. Values. Barrels. Values. Barrels. Values. Barrels.

1
26
$1,252
$299
6
28
134
50
316
434
116,989
11,797 115,029
29 ....... . ....... --------392,964
22,117 273,914
29,474
9,024
46,303

I~

.. --.... -. .
$6
·-·--·-- · ······20· · ····iio1
11

~!th~~i;~d;::~~:::
:: ::::
Sweden and Norway .....

129
19
62
11,381
2
32,441
4,218

UniteclKingdomEngland ............. ..
Scotland ..•............

640
186

5,389
1,708

2,783
814

49,078

548,373

46,617

91,171
9,271

259,783
40,961

30,223
8,216

88,848
28,347

22,599
11,285

79,292
49,256

36,712
7,174

114,733
32,350

4,864

14,800

12,824

44,764

5,649

23,932

8, 24.1

36,067

Total Europe .... .. ..
N·orth .America:
CanadaNova. Scotia, N ew
Brunswick, etc ......
Quebec, Ontario, etc ....
Newfoundland and Labrador ..................

- - - - - - --

1

-------· ..............
14,506 124,289

··iis; s11

45
30,858
19,632

401
359,627
94., 325

16,327
42
37,400
22,237

14,473
5,048

1,928
876

10,562
5,721

1, 271
1,943

7,568
12,767

455,410

67,847

594,942

79,240

657,824

--- -

455
422,926
100,124

----- - - -- - - - - - - - - - - - - - - - -183,150
52,127
Total North America 105,306 315,544
51,263 161,959
39,533 152,480
--- -----4
.A.11 other islands and ports.
1
-. ------- .............

1

5

6

63

Grand total. ......... 154, 38·5

863,922

97,880

617,369

107,386

747,485

131,368

840,978

Total entered for consumption ........... . .......... 183,818
.A.mount of duty ...........

858, 249
49,088

92,660

617, 035
92,660

.............

107, 189

748,321
107,189

12'>, 104

-·-------

..........

826,251
126,104

-- ---
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46. Statmnent by countries of the imports of pickled herring during the ten years ending
Ju,ne 30, 1894-Continued.
Countries from which
imported.
Europe:
Austria..Hunga,ry ••••••..

~:~!:r:t:::::
·.::::::::::
France ...................
ft!irm.~~:.::::::::::::::::
Netterlands .............·
Sweden and Norway .....
United KingdomEngland ...............
Scotland ...............
Ireland .•.••...•.......
Total Europe ........
North America:
CanadaNova Scotia, New
Brunswick, etc ......
Quebec, Ontario, etc ...
Newfoundland and Lau·
rador .........•........

1892.

1891.

1890.

1889.

Barrels. Values. Barrels. Values. Barrels. Values. Barrels. Values.
--- --- --- - -- ---------

.......... .........

4
174
1

$23
1,r,n
9

53
39,466
27,709

488
470,133
117,100

19,838
23,842
794

3,731
6,374
70

24,300
48,375
488

74,781

658,166

88,373

735,544

24,262
5,370

80,342
28,094

17,645
Ii, 389

61,612
26,606

15

$63

10,609
26
34,249
22,994

74,229
283
429,071
110,046

2,907
3,791
190

------·· ............
10,791
73,107

..........

·--·-··-· . .... ... ... .
---·-···· .......... ... ........... ..........
28 ---- -- -- 3
50

$279

1
13,283
5
35,616
21,849

8
109,042
35
407,040
130,531

····
··· ·· .......... .
19,027 133,990

--------- .. . .......

$49
95,741
371
481,621
190,842

3,655
24,250
151

29,013
215,769
1,591

111,107 1,014,997

89,834

780,953

23,322
5,264

69,669
31,299

------ ------

9,044

37,266

14,033

58,056

9,707

40,139

Total North America.

38,676

145,702

37,067

146,274

38,293

141,107

All other islands and ports ..

7

20

------

....... ... . ---------

6
11,303
28
39,553
32,161

--

23,377
3,091
15,212

63,817

41,680

163,477

- - -- - -

------- - - - - - 39

8

83,833
15,827

--- 10

- -· -

40

--- ------

Grand total. ......... 113,464 803,888 125,440 881,818 128,135 922,099 152,797 1,178,514
- - - ·- -- - - - - - - - - - - - - -- --- - - Total entered for COD·
sumption ................ 112,453 796,651 123,831 880,238 128,363 954,697 150,603 1,167,376
Amount of duty ....... .. .
112,453 ..... . .... 123,831 . .. ... .... 128,363 . ........... 150,603

Values.

Barrels.
Europe:
Austria.Hungary •••••••••••••...

Barrels. Values.

................. .............
14
13

~:~!~~k::::::::::::::::::::::::
France ..........................
Germany ....................... .

Total.

1894.

1893.

Countries from which imported.

$86
81

...........

Values.

31,138
66
498,095
151,993

55
343
102
119
112,250
200
377,480
231,098

$308
3,208
531
807
011, 296
2,144
4,379,171
1,125,838

24

$70

57,855
16
643,780
ol.55, 100

4,409
7
46,992
38,753

·------·····

Barrels.

~!H~~~i~~a.·s·:::::::::::::::::::::
Sweden and Nor way .. ...........

7,844
1
58,788
32, 52l

:io,l!~1::::::::::::.::::::::::
Ireland ............•...••......

1,398
22,809
191

8,886
155,301
1,217

1,178
31,128
40

6,600
200,524
276

19,491
111,198
642

126,629
803,045
4,316

123,579

1,022,322

122,531

888,762

852,987

7,357,293

28,675
2,712
9,293

87,002
13,726
41,853

······-·- · ...............

16,773
224
5,320
1,034

47,856
857
21,249
3,487

314,759
57,996
94, 187
1,034

972,970
267,32a
381,943
3,487

Total North America ........

40, 680

142,581

23,351

73,449

467,976

1,625,723

.All other islands and ports .........

3

39

21

100

57

310

Grand total ................. .

164,262

1,164, 942

145, 903

962,311

1,321,020

8,983,326

1, 304,547

8,950,198
1,194,817

United Kingdom-

Total Europe .........•......

----

North .America:
Canada,Nova Scotia, New Brunswick,
etc .... ....... .. ... ....... ... .
Quebec, Ontario, etc ............
Newfoundland and Labrador ....
Miquelon, Langley, etc ...........

Total entered for consumption .... . 163,050
Amount of duty ...... . ........... - . ..........

141,476
1,151,112
163,050 . ...........

950,268
141,476

········ ···-

Exports of pickled herring by countries.-The exports of domestic
pickled herring are principally to the West Indie and the Central and
South American States. The cu toms returns do not separately classify
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the exports of these fish prior to 1888, but during the seven years
beginning July 1, 1888, and ending June 30, 1894, the exports to the
West Indies aggregated 18,306 barrels, worth $86,042; to . the South
American countries, 790 barrels, worth $4,048, and to all other cou11tries, 1,135 barrels, worth $5,376; a total of 20,231 barrels; valued at
$95,466, or an annual average of 2,890 barrels and $13,638.
47. Statoment by coiintries of the clomest'ic exports of pickled herring diwing the 11e11en years
ending June 30, 1894.
1891.

1890.

1889.

1888.

Countries to which exportetl.

1----,----l---------,----1----,----1f-----,-----

Barrels. Values. Barrels. Values. Barrels. Values. Barrels. Values.

- - - - - - - - - - --1-- - - - - - - - - - - - - - - - - - - - - - - -Nori,h America:
CanadaNova Scotia, etc............
101
$507
Que bee, Ontario, etc _.............. .
2
Central America-Costa Rica ............................. .... .
Honduras..................
3
18
Nicaragua.................
23
156
British Honduras............
9
54
West IndiesBritish ................... .
273
1,495
Danish ........... . ....... .
367
1,874
Dutch .................... .
759
129
French ................... .
1,404
213
Haiti ..................... .
2,185 13, 386
Santo Domingo ........... .
55
558
SpanishCuba. ... .. . . . . . . . . . . . . . . .
22
140
Puerto Rico. . . . . . . . . . . . . . . . • . . . . . . . ...... .

............ ---····· --------· ........... ....... .... . ---·····
............... ........... --------- ............. -:-------- -------·
3
2
2
20
1,424
314
50 ·
95
1,047
192

..............
32

154
6,830
1,817
269
517
6,841
946

1,485
306
169
60
170
8

5,898
1, 47.l
834
285
775
35

130

8
6

40
30

16

$18

· $34
4
11 ..............
32
4
2
70

7
2
7
15

$15
25

20
11

1,705
151
232
400
150
14:
40

I

6,021
800
1,061
1,932
734
715
4
201

TotalNorthAmerica . ... -3-,380 IW.353 8~17,566-2~243 ~5i6 l~ 1 1 , 5 1 7

_ sogi\igf::::::::::::::::::::-Dutch .................... .
French................. ...
Venezuela ......... .. · -· ·....

=-

72

4

290 -

1:20:

_11 _
34

9~ ···· · ·2·0··- ····1·0·7··
20,.

2
6 =-3~2~· .··. ·. ·.:... ~.~.·- ·. ·.·.·.·.'.; [ ' :

1
5

/

1

~--=-

, ....... 4. ······ 20

~

1·-32
----1
~It~:~ ~~i~.~::::::::::::::: __ ~~ -~~g ::::::::::::::::::::::::::::::::::,.:..:.:/~~ ~ .....~~~
Total South America ....

146

931

Africa:

Total Africa .......· ..... .

28

150 _ _2_1_

- 86

-

127

All other islands and ports .... ---15-

100

772

--90 --6 - 40 -

3

12

45

500
201

---- - - - - - - - - .----=---=--=--I·==--.-+-~=-cc=I-= = =

Grantl total..............

3,668

22, 146

3,221

17, 756

2,267

9,614

3,012

11,517

'l'otal.
1894.
1892.
1893.
Countries to which exported. 1-----,----·1----,------1 - - - - - - - - J- - ----,--Barrels. Values. Barrels. Values. Barrels. Values. Barrels. Values.

- - - - - - - - - - - 1 - - - - 1 - - - - -- - - - - - -- - - - - - - - - Europe:
England .......•..... ...... ..
North America:
Canada.Nova Scotia, New Bruns·
wick,etc ....... . .... .... .
Quebec, Ontario, etc ....... .
British Columbia ......... .
Central America.Costa Rica .................

50

$220

150
31
3

525
175
31

62
5
1

_22

109

8

100

$350

150

$570

$248
21
9

25
2

105
14

313
61
6

1,280
303
54

41

13

68

~f!~:~::::::::::::::::: ....... a...... ii . ................................. .

British Honduras...... . . . . . .
Bermuda . .. . . . . .. . . . . . . . . . ..

21
4

91 · · · ···iii· · · · ··85 ·
17 ......... ·••••·..

· · · · · ·20 · ·· · · ·9i ·
2

13

57
7
39
112
6

285

5!

241
556
30
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4 7. Statement by countries of the dornestio exports of pickled herring during the seven yea1·s
ending June 30, 1894-Continued.
1893.

1892.

Total.

1894.

Countries to which exported.
Barrels. Values. Barrels. Values. Barrels. Values. Barrels. Values.

- - - - - - - - - - - - 1 - - - - - - - - - - - - - - - -- - - - - - - - - North America-Continued.
·west IndiesBritish .................•..
Danish ........ .. ..........
Dutch .....................
French . ...................
Haiti ......................
Santo Domingo ............
SpanishCuba ....... ..... ........
Puerto Rico ... ...........
Total North .America ....

5:!0
81
280
100
926
370

$1,856
365
1,431
715
3,654
1,615

533
42
270
13
199
352

$2,358
183
1,265
59
1,225
], 404

11
82

51
363

28
02

115
358

2,604

11,015

1,624

7,371

------

1,871
5
299
2
362
427

$6,553
20
1,371
10

1,522
1,708

Tot al South America ....

39

218

235

1,257

Total Africa ............. - - - 7 - ---28- ~
All other islands and ports . ...... ..... _ . . . . . . . .
Grand total.... ... . ......

2,700

11,481

3

1,862

==

3,034

11,507

76
252

382
1,082

18,907

88,845

468

2,151

134
76
49
68

797
410
322
:168

289

l, 272

790

4,048

53
25

230
98

183
129

833
795

78 1

328

312

l, 628

3~ • • • . • • • • • . • • • • • . .

8,660

$31,017
6,531
6,990
4,922
28,137
6,981

~.\ ~~. - - - - - -

....... .....

Sont.h America:
Colom bin,. .......... ... . . ... .
17
76
73
300
262
1,149
Guianas:British .. ................. : . . . . . . . . . . . . . . . . .
105
656
14
58
Dutch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
50
258 ............•... .
.French . . . . . . . . . . . . . . . . . . . .
17
118 .••.•...... .•.. ...................
Venezuela . . . . . . . . . . . . . . . . . . .
24
7
34
13
65

Africa:
British Africa ..........................................•......
Liberia . . . . . . . . . . . . . . . . . . . . . .
7
28 ......... ..... .. .

7,811
1,266
1,429
883
5,039
1,550

3, 501 \ 13,457

72

375

20,231

95,466

Import duties in various coitntries on pickled herring.-The following
compilation shows in comparative form (in some instances approximately) the rates of duty imposed on pickled herring imported into the
various foreign countries. The rate in the United States is $1 per
barrel of 200 pounds.
48. Statement showing _approxiniately the rates of du,ty imposed in various countries on
pickled herring imported therein.
Countries.
Europe:
Austria.Hungary ..•.•......... .
Denmark ...................... .
France ..... .. ..... .. ........... .

g:~aBlit,-;i~:::::::::::::::::::
Italy ........................... .
Russia ......................... .
Sweden ...... .... ........... ... .
Switzerland . ................... .
North America:
Canada .................... .. .. .
West IndiesBabamas ..................... .
Barbados .............. ·······
Cnba . ............ . . . ..... .. .. .
Dutch W est Indies .......... .

Duty per
barrel, or 200
pounds.

$0. 86
. 34
2. 64
.64
Free.
1.05
. 58
Free.
.17
1.00
. 98
. 10
1. 52
1¼p. c. ad val.

Countries.

North America-continued.
West Indies-continued.
Guadaloupe ................. .
Haiti ....................... .
Jamaica .................... .

~:;Jt~iilic~::::::::::::::::::
Santo Domingo ............. .
Ce,ntral America-Honduras ...... . ............ .
British Honduras ........... .
South America:
Brazil. ...... . ................. .
Colombia ... . ................. .
Guian:i, British ....... . ....... .
Pern .......................... .
Venezuela .................... .

Duty per
barrel, or 200
pounds.

Op. c.

au val.
1. 44

. 60
2. 80

. 70
2.54

1. 80
Free.

2. 00
2. 20
. 25
.44
4. 38
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Sardine imports.-The importation of sardines into this country was
begun about 1835, since which time they have been the principal
· :fishery product imported. From 1858 to 1894, inclusive, tbe value of
the sardines imported for consumption has amounted to $26,567,457.
During each of four years, 1880, 1891, 1892, ·and 1893, the value bas
exceeded $1,000,000, the trade in 1893 surpassing that of any previous
year. The smallest importations since 1872 have been $610,705 in
1875; $587,880 in 1876; and $677,068 in 1885.
Table 49 shows the value . of the sardines imported during each of
the thirty-seven years ending June 30, 1894. The custom-house
returns do not indicate the quantity imported prior to 1876.
. 49. Statement of the sardines imported for consumption into "the United States f1vm 1858

to 1894, inclusive.
In

Year ending
June 30-

Whole boxes.

Half boxes .

Quarter boxes.

anyotber
form.

Total
,alues.

Values.
Values.
Boxes. Values. Boxes.
Values.
Boxes.
- - - - - - 1- - - - - - - - - - -- 1- - -- -1- - - - -1- - - -: - - -1858 .... .......... . ....... · •·· · ........ .... ...... . .....•.•.. ······ ...... ···•·· ······ ·· ··
1859 ............................. · ·· ··· .......•...... ············ ............ · ···· ·· ···
1860 .. ................. .... ... .... ·········· .......... ············ ············ ··········
1861. ............. . ....................... .. .......••.......................•...........
1862 .•...................................................... ······ ······ ······ ··········
1863 ........................................ ······ . ·......... ····· . . ...... ···· · ······ ... .
1864 .............. ········ .........•.............. ... . ······ . ... ........ ··· · ·· ··········
1865 •...•..................... ..• .. . ............ . . ........ . . ······ ....... . .. . . - ... ....•.
1866 .......................•............ .. .................. ...... ..... . •·••·· ......... .

mt:::::::::::::::::::::::::::::::::::::::::~::::::::::::::::::i::::::::::::::::::::::
1870 .......................•..............• . .......... . ........... ...... ······ . ····· . .. .
1871. ........ -· .................. _ ...... . ......... . .. _ ..... . .. . ..... .... ······ ......... .
1872 ...................... _....... . ............... _.. . .......... ........ ······ ······ ... .
1873 .............................................................. ······ ······ ··········
1874 ................ .. ............ ·········· .................................. ······· .. .
1875 ........... ... ... .... .... . .... ······ ........................... ······ .......•........
1876... . .. ........ 5,382 $2,253
412,374
$64,885
6,297,945
$506, 150
$l4, 592
1877......... ..... 5,813
2,338
264, 285
48,044
7,985,401
661,597
11,018
1878............. . 7,182
2,615
184, 539
35,801
7,175,982
631,736
11, 521
1870.. .. . . . . . . . . . . 2, 424
1, 010
117, 320
23, 865
9, 875, 648
798, 563
9, 864
1880. . . . . . . . . . . . . . 4, 792
1, 805
263, 728
52, 549 13, 378, 244
1_, 048, 536
12, 772
1881..... . .... . ... 2,834
982
131,533 . 31,543 10,028,535
913,057
10,440
1882..... .. ..... .. 2,554
1,351
51,340
13,435
8,405,836
767,352
14,141
1883 ............. . 2,446
1,447
180,415
47,901
6,250,832
710, 311
13, 970
1884 ..... . ....... . 5,515
2,421
503,334
114, 403
9,501,850
837, 674
22, 256
1885.............. 7, 910
2,834
235, 526
51, 130
6, 805, 187
599, 518
23, 586
1886 .............. 5, 279
2,248
241,356
55, 250
7,418,010
677,919
27,462
1887 . ... . . . . . . . . . . 3,010
1,117
209,765
48,203
8,617,967
739, 256
29,099
1888 .............. 5, 099
2, 510
406, 930
92, 014
9, 606, 262
815, 357
30, 155
1880.............. 4, 330
1, 458
606, 333
117, 825
8, 782, 343
657, 435
29, 359
1890. .. . . . . . . . . . .. 3,782
1,387
343,536
63,690 10,031,656
662,775
36,654
1,271
408,064
72,987 12,213,829
879,477
47,108
1891. .. . . . . . . . . . • . 4,517
1892... ... . . . . . • . . 5, 841
1, 967
362, 253
79, 562 13, .!37, 725
1., 049, 660
44, 703
1893. ..... . . . . . • . . 6, 353
2, 109
569, 607
126, 981 13, 454, 536
l, 083, 824
45, 244
1894.............. 9,985
2, 7!l3
471, 995
91, 254
9,365,021
766, 637
40, 096

Total...... 95,948

35,916 5, 964,-233 1,231, 322 178,432,809

14,806,834

474,040

$274,137
251,278
299,679
226,624
186, 417
383,223
504 079
304: 713
937,920
478,619
471, 707
640,159
980,989
912,555
683,095
986,769
886,677
610,705
587,880
722,997
681,673
833,302
1,115, 662
956,022
791l, 279
'173,629
976,754
677,068
762,879
817,675
940,036
806,077
764,506
1,000, 843
1,175,892
1,258, 1.58
900,780
26,567,457

The packing of sardines began in this country about 1875 and has
gradually increased in importance, though it was confined within comparatively narrow limits until 1880. Since 1886 the value of the annual
output of domestic sardines has averaged about $2 000 000 nearly all"
' foreign
'
' trade in
of w h"1ch are consumed in this country. There is some
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domestic sardines; the United States canneries market a large quantity in Canada and ship several thousand cases to South America each
year. The half-pound can of sardines in mustard is the most popular
in the Canadian market. Several shipments have been sent to Australia,
but considerable competition exists in that market with the English
sprats, the preparation of which was begun at Dover, England, about
1883. It is not possible to show the extent of the export trade in this
product, as it is not separately listed in the customs returns
While the sardines of the Maine coast differ from those occurring
along the French and Portuguese coasts, yet, when carefully prepared; _
they are scarcely inferior to the general run of the latter. There are
many consumers, however, who prefer French brands to the domestic
goods. For this reason the importation of the French sardines continues to increase, and among them are large quantities of cheaper
grades, which are readily marketed because they come from France.
By far the greater portion of the sardines imported into the United
States are received from France, Portugal supplying the next largest
quantity. Of the $9,355,286 worth received during the ten years ending June 30, 1894, $7,633,485 worth came directly from France and
$589,805from Portugal; from England direct were received $475,309
worth; from Germany, $112,412; from Sweden and Norway, $198,950;
from Belgium, $93,616; and from all other countries, $251,709. However, nearly the whole of those imported into this country are the
product of the French, Portuguese, and Norwegian fisheries.
The following table shows the value of sardines imported from each
foreign country, the value of the imports for consumption, and amount
of duty ·p aid thereon, during the ten years ending June 30, 1894:
50. Statement by countries of the imports of anchovies or sardines into the United States
dnring each of the ten .years ending June 30, 1894.
Countries from which imported.

1887.

1886.

1885.

1888.

1889 .

1890.

---- -Europe:
Aus~ria-Rungary ................ --

$26
11,953
7
34,843
625,109
5,664
7,007
5,637
20,060

Sw eden and Norway .............. .

$6,442
62
417
56,506
489,553
4,025
2,275
8,263
7
1,254
!J,054

$30,354
202
88
40,782
708,840
8,331
4,095
7,024
5,375
3,968
11,883

$18,729
3,355
158
56,213
619,801
6,102
5,366
6,013
59,545
8,686
14,419

$7,336
4,129
24
76,996
792,820
7,244
5,303
8,543
46,499
19,147
22,554

$7
8,652
91
31,073
699,121
6,405
4,744.
6, 058
19,742
3,857
11,926

------·--·
14,415

Total Europe .. -..... - -- - . - - . - .

577,858

820,943

798,387

990,595

791,676

724,721

454

1,086
19
887

267
1,334
1,193

Total North America ....... - - .

456

1,992

2,794

.All other islands and ports ....... - - .

1,413

Grand total .. ------ ............

579, 727

823,700

Total entered for consumption . ......
Amount of duty .. -. -..... - ... - - -- - - -

077, 068
192,131

762,879
209, o::!O

i5:;f~~~-:::::: :: :::::::::: :: ::::::
~~[~~~~::::: :: ::: :::: :::: :: :::::::

~;ir~:~r~~:;:::::::::::::::::::::::

I;~t~~~~: ::: ::::: :::: :::: :: ::: :: :::

North America:
Nova Scotia, New Brunswick, etc ..
Quebec, Ontario, etc ...... - .. - ... - .
Cuba ......•.•.•.••..•...•..........

-----· ···2·

--·
------- 88
--···----241

--·-·----l, 154

1,961

1,789

1,534

2,202

1,877

2,688

762

416

699

801,181

993, 559

793, 96!)

728,108

817,675
237,878

940,036
273,166

806, 077
262,052

764,506
283,008

765 . .............. ...
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50. Statement by counfries of the imports of anchovies 01· sardines into the Un-ited States
du.r ing each of the ten yea1·s ending June 30, 1894-Continue<l.
Countries from which imported.

1891.

Europe:
Austria-Hungary . . . . . . . . . . . . . . . . . . . . .

~:1;!~~k:::
:::::::: ::::::: :::::: ::::::
England...............................
France . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Germany ... ;.. . . . . . . . . . . . . . . . . . . . . . . . .
Italy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Netherlands. . . . . . . . . . . . . . . . . . . . . . . . . . .

K;~t~~~::
:::: :: ::: :: :::::::::. :::::: :::
Sweden and Norway : .................

1892.

$9
9,052
6
65,540
883,321
!J, 998
10,725
1,915
80,310
179
25, 565

$1,564
13, 56!)

----·-···-··
52,880
888,780
44,742
8,864
318
156,162
4,669
26,481

1893.

1894.

$22
$54
20,834
21,808
715 ........... .. .
39,441
21,026
1,084,763
841,377
1,903
17,998
9,497
11,081
652 . ...............
154,631
47,474
1,022
2,438
30,427
32,226

Total.

$64,543

r: ~5~

9

475,309
7,633,485
112, 412
68, 957
44, 423

!~: ~~g

5

198,950

1- - - -1- - - - 1 - - - - -1· - - - - 1 - - - -

974,556
1, 36.J,, 833
1, 198,' 038
1, Q86, 620
Total Europe ...................... =====b====i=====l=====F=
9=,3=2=8,=22=7

North America:
Nova Scotia, New Brunswick, etc ....................... . ..... ...... .......•.••. ·•····
Quebec; Ontario, etc . . . . . . . . . . . . . . . . . . .
1, 539
571
613
767
Cuba..................................
1, 735
2, 383
1, 371
1, 340

1,353
6, 328
14,647
22,328

Total North America ..............

3,274

2,954

1,984

2,107

.All other islands and ports ..............

81

157

149

2d9

4,731

Grand total. .......................

1, 089,975

1,201,149

1,366,966

976,952

9,355,286

Total entered for consumption . .... ......
.Amount of duty .... ... ..... . .. .. ........

1,000, 84'.l
345,044

1,175,892
367,521

1, 258, 158
383,577

900, 77!l
274, 762

9,103,914
2,828, 169

During the last few years the sardine fishery along both the French
and Portuguese coasts is reported to have been poor, the run of fish
being small and of inferior quality. It is further stated that there is a
growing habit in those countries of catching and preserving a fish that
somewhat resembles the true sardine, but which appears to be inferior
to the average quarter-oil sardine. packed on the Maine coast.
It is clear that this is an opportune time for the American canners,
by strict attention to the quality of their output, to make special efforts
to capture trade that the French and Portuguese are likely to lose in
the event of placing poor sardines upon the market. Aside from this,
the conditions existing in Europe should tend, in some measure, to aid
the sale of American fish, since, according to late accounts, ma11y canners in France and Portugal have not attempted to pack during the
last two years on accoun~ of the scarcity of the sardines. 1
Import duties on sa,r dines.-The customs law of August 30, 1842,
imposed ~ duty of 20 per cent ad valorem on sardines imported into the
United States. This rate was doubled by the law of July 30, 1846, but
tbe customs enactment of March 3, 1857, reduced the rate to 30 per
cent. The act of July 30, 1864, raised the duty to 50 per cent ad valorem; but in 1872 it was again reduced to 30 per cent, where it remained
uutil February 8, 1875, when specific duties were imposed. These were
as follows: On boxes measuring not over 5 by 4 by 3½ inches, 15 cents
per box; those measuring not over 5 by 4 by 1-g- inch es, 7½ cents each;
measuring not over 4¾ by 3½ by 1¼ inches, 4 centR per box; and for sardines in any other form, an ad valorem duty of 60 per cent. The customs
1

See New York Commercial Bulletin, Ju]y 24, 1894.
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law of March 3, 1883, reduced these duties to 10 cents, 5 cents, 2½ cents,
.and 40 per cent ad valorem, respectively, at which rate they remain at
the present time. The duties imposed in the principal foreign countries on imported sardines are shown in the accompanying compilation:
51. Statement showing approxirnately the 1·ates of duty on sardines inipm·ted into 1 a1'ious
foreign countries.
·
Countrie11.
Europe:
.Austrfa-Htmgary ...••.............
~:~!ua~:: :::::::: :: : : :::::: ::: : ::
France ............................ .-

8~~:~rit~i~:::::::
:::::: :: :::::::
Greece ............................ .
~!!{e~·i;~ci;::: ·_:: ·. ::::::::::::::::

Ji~tFHH/HC:

North .America:

Duty per

100 pounds.

$5.80

Free.
1. 70
2.19

· a. 48

Free.
13. 59
2.63
4.56
2.40
. 24
5. 38
2.43
1. 39

Canada.Whole boxes.. . . . . . . . . . . . . . . • • . • . . 05 per box.
Half boxes . . . • . . . . .. . . . . . . . . . . . . . 025 per box.
Qnarkr boxes .................... 02 per box
Others . . • • • • . . . . .. • • • .. . • • . . . . . .. 30 per cent.
ad val.
Mexico . . . . . . . . . . . . . . . . . . . . . . . • . . . .
3. 59

Countries.

Duty per

100 pounds.

North America-continued .
Central America-British Honduras .............. .. 10 per cent
ad val.
Costa Rica ..•....................
$1. 54
Guatemala ...................... .
5. 51
Honduras ... .................... .
1.86

f~f;~~gt~:::::::::::::::::::::::

3. 26
4.40

West Indies5.04
Cuba ........................... .
HaitiWhole boxes .................... 10 per box.
Half boxes ...................... 06 per box.
Quarter lloxes ................... 04 per box.
Santo Domingo . . . • . . . . . . . . . . . . . .
9. 50
South America:
Argentina ...........•.•••..•......
13.13
Bolivia .........................•..
1. 92
Brazil ............................ .
11.88
Chile ............................. .
5.10
1.00
Guiana, British ................... .
2. 20
Peru ...............•.....•.........
14. 10
. Uruguay .......................... .
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Branches of trade.-The foreign trade in salmon is in fresh, salted, and
canned salmon imported, and canned and salted salmon exported. A
considerable trade is being developed in shipping fresh salmon to
Europe, principally to Ham burg and London, the fish being first frozen.
These shipments are made via New York and via New Zealand. The
following statement shows briefly the extent of trade in these products
during a series of ten years ending in 1894:

1

52. Staternent of the foreign trade in salmon during a series of ten years ending in 1894.

I

Year
ending
.June30-

Imports for cons.u mption.
Fresh
r;almon.

Salted
salmon.

Canned
salm_on.

Domestic exports.
Total.

Salted
salmon.

Canned
salmon.

Total.

'Excess of
exports over
imports .

1885 ......
1886 ...•..
1887 ......
1888 ......
188(); .....
1890 ......
1891. .....
18!)2 ......
1893 ......
1894 ......

$152,822
144,719
119,361
77,726
104,875
91,022
80,649
105,565
116, 124
156,163

$73. 000
46,073
67,092
68,916
77. 070
68; 102
79,959
60,918
63,722
84,442

$9
· 3,503
719
1,109
2,193
479
388
88
56
620

$225,831
194,295
187,172
147, 751
184, 138
159,603
160, 996
166,571
179,902
241,225

$82,114
43,450
78, 208
61,046
54,173
69,042
83,993
78,680
49,230
58,659

$2,260,567
1,875,109
1,719, 685
1,608,815
3,364, 560
3,259,344
2,096,957
1,738,465
2,279,625
l, 026, 197

$2,342,681
1,918,559
1,797,893
1,669, 861
3,418,733
3,328,386
2, ]80, 950
1,817,145
2,328,855
1,084,856

$2,116,850
1,724,264
1,610,721
1,522,110
3,234,595
3,168,783
2,019,954
1,650,574
2,148,953
843,631

Total ..

1,149,026

689,294

9,164

1,847,484

658,595

21,229,324

21,887,919

20,040,435

--

Imports of fresh salmon.-The principal supply of fresh salmon in the
eastern markets is obtained from New Brunswick and other Canadian
Provinces. The fish thus imported is the Atlantic salmon (Salmo salar).
A f~w Pacific salmon, principally the chinook or quinnat salmon ( Oncorhynchus tschawytscha), are imported from British Columbia. These
imports are received principally by rail, the _largest supplies entering
the Maine and New York customs ports.
Prior to 1890 fresh salmon were imported free of duty, but the customs..-act of that year taking effect October 6, 1890, imposed a duty of
three-quarters of 1 cent per pound. This duty had no appreciable
effect on the quantity imported, the imports for consumption during the
three years following the act averaging 1,457,702 pounds, against an
average of 884,399 pounds during the three years immediately preceding it.
Table 53 shows the whole quantity and value of fresh salmon imported
annually into the United States from various countries during the series
of ten years ending Jµne 30, 1894, the quantity and value entered for
consumption, and the amount of duty collected during the period in
which this commodity was dutiable.
According to this account, during the ten years here reported there
were 12,123,613 pounds of fresh salmon, worth $1,175,645, entered at the
United Statescustoms ports. Of these, 9,644,990 pounds, worth $963,169,
came from New Brunswick and Nova Scotia· 2 390 300 pounds worth
' ' worth $4 570 from
$207,625, from Quebec and Ontario· 84 581 pounds
..
' pounds
'
'
' and
B rihsh
Columbia, and 3,635 and 107
from ' N ewfonndland
England, respectively. The total amount entered for consumption in

.

'

'
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this country was 12,109,853 pounds, worth $1,149,026, the duty on
which during the four years in which the customs act of 1890 was
operative amounted to $36,579. The largest quantity entered for consumption during any one year was 1,891,742 pounds in 1894, and the
smallest was 768,727 pounds in 1888.
53. Statement by countries of the imports of fresh salrnon into the United States during
each of the ten years ending June 30, 1894.
Countries from which
imported.

1885.

1887.

1886.

1888.

Pounds. Values. Pounds. Values. Pounds. Values. Pounds . Values.

- - - - - - - - - -1-- - - - - - - - - _ __ ,___ _ _.,__ _ ,_ _ _ - - -

North America:
Nova Scotia and New
Brunswick .. ......... . 1, 081, 922 $125,459 1, 118, 933 $115, 563
844, 392 $81, 433
993, 897 $98, 187
254, 569 27, 353
Quebec, Ontario ......... .
303, 687 29, 216
259. 698 25, 120
230, 078 21, 365
Newfoundland u,ncl Labrador ............. . . .. .
50
10
100
10 ............................ -···· .. .

,_ _ __, ___ _ - - - - - - -1------1- - - -1- - - - 1 - - -

Total ................ 1,336, 54-1 152,822 1,422,720 144, 78l'J 1,104,090 106,553 1,223,975 lll'J, 552

=== = =cc==ec....c._.....c..c=1=====· -- - - - - --

Total entered for consumption ..................... . 1,336,541 152,822 1, 303,704 144,719 1,583,464 119,361
1889.

1890.

1891.

-

768,727

-

77,726

1892.

Countries from which
huportetl.
Pounds. Values. Pounds. Values. Pounds. Values. Pounds. Values.
- - - - - - - ---1- - -- - -- - - - - - - - - - - - -- - - - -- - North America:
Nova Scotia and New(
644, 120 $07, 476
1,103,866 $98,900
Brunswick ........... 5 865,531 $89, 727
9, 522
Quebec and Ontario ..... . 151, 491 14, 951
205 183 20 931 *lOl, 939
75, 863
6, 249
'
'
t6, 066
894

l;zi& m $!~: ~m

!

;r,·

British Columbia........ . . . . . . . . . . . . . . . . . .
4, 660
241
i~~
~~
6, 288
301
Newfoundland and Labrador . . . . . . . . . . . . . . . . . .
3, 485
209 ...•.•..........................••....................
Total ................ 1, 020, 507 104, 887

853, 963

88, 648

To~al enteredforconsump- 'I. l, Oll, 456 1041 875
t10n .................... 5
Amount of duty...........

873, 014

91 , 022 5*34_1, 000
?.t503, 940

844, 798

80, 634 1, 186, 017

105, 450

32, 327'1. 1 242 760
48, 3225 '
'
3,780 . . . . . . . . . .

=:;~

565
n, 321

1894.
Total.
1893.
Countries from which imported. 1- - - - - - - - - -- - - - - - - 1 - - -- - - -Pounds.
Values.
Pounds.
Values.
Pounds.
Values.

Europe:
England ........ .. .......•......
107
$52
North America:
Nova Scotia and New Brunswick .. . ................ .... ... 1,017,846
100,405
1,242,640 $115,971
Quebec and Ontario . . . . . . . . . . . .
155,902
12, 028
645,824
39,996
British Columbia . . . . . . . . . . . . . . .
64,811
3,639
3,872
2m
Newfoundland and Labrador ......................................... -.. - -.

107

$52

1), 644,990
2,390,300
84,581
3,635

963,109
207, 625
4,570
229

12,123,613

1, 175, 64 5

156, 163 12, 109,853 1, 1-!9, 026
14, 188 . . • . . • • . . . . .
36, 579

* Free of cluty.

t Dutiable.

Trade in salted salmon.-Little difference exists between the quantity
of pickled or salted salmon imported for consumption and the extent
of the domestic exports. The value of the former during the ten years
ending June 30, 1894, was $689,294, and the domestic exports during
the same period were valued at $658,595. A statement of the imports
for consumption of salted salmon from 1869 to 1894, inclusive, is given
in Table 10, on page 447, and the exports since 1883 are noted in Table
24, on page 468.
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The pickled or salted salmon imported into the United States come
principally from Nova Scotia, New Brunswick, Quebec, and Newfoundland. Smaller quantitie.s ·are received from British Columbia, the
Netherlands, England, ..Asiatic Russia, etc.
The accompanying table shows by countries the extent of these imports during each of the last ten years, the imports for consumption
during the same period, and the duty collected thereon.
54. Statement by countries of the irnports of pickled salrnon into the Uni ted States during

each of the ten years ending June 30, 1894.
Countries from which
imported.

1888.

Pounds. Values. Pounds. Values. Pounds. Values. Pounds. Values.

--- -----Europ,e:
Ita y ·-·················· ............. ...........
Sweden anfl Norway .. .. .
North America:
Nova Scotia, New Brunswick, etc ............... 668, CiOO $43,909
Quebec, Ontario, etc ...... 169,400
9,491
British Columbia .........
Newfoundland and Labrador •••.•••. .. ........ 336,400 22,589
Total •..••..•.•...... 1,174,400

- -- - - - - - -

............ ----·· ·· -----····· .........
.......... ... .......... .............. ........

200
200

$8
10

580,200
78,200
5,600

33,456
3,726
224

580,000 $42,771
1,918
25,600
4
200

665,600
82,800
86,000

248,000

11,390

335,600

24,305

178,400

13,610

912,400

48,814

941,400

68,998 1,012,800

73,411

879,510

46,073
8,795

............

917,560

67, 092
9,176

934,615

68,016
9,346

75,989

Total entered for c·o nsump·
tion .......•..•.......... -11, 124, 254 73,000
.A.mount of duty . • ..•......••••.....
22

Countries from which
imported.

l

1887.

1886.

1885.

............

1889.

.. .. ....... .
1892.

1891.

1890.

$50,652
5,118
4,031

Pounds. Values. Pounds. Values. Pounds. Values. Pounds. Values.

- - - --- - - - - --

EuroJ?e:
ft~ft~:: ::: : : : : : :: : : : : :
Net erla.nds ..........•. .
North America:
Nova Scotia, New Bruns·
wick,etc ............•..
Quebec, Ontario, etc .....
· British Columbia .. . .. .. .
Newfoundland and Labrador ..................

2,800

$195

12,600

924

580,200
7,600
18,200

47,123
583
860

406,200

28, 731

............. ..........

2,000

$178

350,600 $32,074
44,200
2,203
36
600

451,400
38,839
200

41,405
2,479
5

393,800

461,480

36,245

32,836

902,505

77,070
9,925

797,850

·-·---···-

1893.

68,102
7,979

967,094

··----··- ·

362,600

24,646
60,418

':: ::: I}78:'"

60,918
8,784

Total.

1894.

Countries from which imported.
Pounds.

Values.

Europe :

¥t!f~~~~_
::: ::::::::: :::::::::::: ......................
69
Netherlands .. ...••.............

. Sweden and Norway .....•......
North .America:
Nova Scotia, N'ew Brunswick,etc
juebec, Ontario, etc ............ .
ritish Columbia ...............
Newfoundland and Labrador ...
.Asia :

··------·--·
35
467,057
4-i, 000
5,478
358,428

$5
8
36,095
2,768
291
24,055

.................. ......... .. ...
}~~;~~~~:::::::::::::::::::::: ·---·-·----Total ......... .......... ....
Total nter d for consumption ....
.A.mount of duty ..................

875,067
908,113
··-··-· ·····

63,222

Pounds.
. ..................
11

·-----·---··
.................

34,114
1,631

481,900
15,941

............... ...... . ....
1 860,847

- - -- -- - - - - ---78,416
789,200 67,149
953,919 M,312
- - - - - - - - - - - --

Total ................ 1,027,600
Total entered for cons umption . ..............•......
.A.mount of duty ...••.......

.....$27

406

Values.

$1

·--···--··

Pounds.

Values.

4,800
686
12,600
235

$373
41
924

18

536,520
2, G58
149,410
405,407

36, 182
217
17,592
30,396

5,362,077
509,238
265,688
3,486,315

397, 781
30,134
23,043
248,803

1,200
11,875

29
298

1,200
11,875

29
298

84,715

9,654,714

701,444

84,442
11,015

0, 501,355

689,294
83,794

1,107,081

63. 722
1,101,502
9,081 ·······-····

..............

511

FOREIGN FISHERY-TRADE OF THE UNITED STATES.

Trade in canned salmon.-Practically all the canned salmon of the
world are produced on the Pacific Coast of the North American continent. The extent of the product along each section of that coast for
the four years, 1889, 1890, 1891, and 1892 is shown in the following
table:
55. Staternent of the yield of canned salmon on the west coast of North America during the

years 1889, 1890, 1891, and 1892.
1889.

Localities.
Pounds.

I Values.

1890.

Pounds.

I Values.

1801.

Pounds.

Values.

1892.

Pounds.

Values.

--i-.Alaska ............
British Columbia ..
W asbington .. .... .
Oregon ............
California .........

28, 770, 912,$2, 996, 970 30, 779, 552 $2, 629, 491 38,827,584 $3,235,632 22,510,360 $1,969,674
20, 122, 128 2, 414, 655
15,170,592 1,517,061 11,928,576 1,043, 750
387, 784
519 8,957,136
10, 129, 584 1, 050, 790 10,
8, 895,
094, 288
874,
051, 099 11,460,384 1,163,590
11,874, 192 l, 372,679 15,612, 624 1, 743, 111 13,827,792 1,596,904 18,835,328 2,985,072
3,708,960
361,934 1, 465, 920
141, 690
599,904
58,990
762,432
75,696

"''I''

----- - - - - ---- ----- - Total ........ 74,605,776 8,197,028 75, 848, 376i 8, 528, 470 77,383,008 7,360, 586 65,497,080 7,237,782

The principal markets for canned salmon are San Francisco and
London, the former being the general shipping port, while London is
the center of distribution throughout the world. Of the 28,781,661
l)Ounds of canned salmon exported from this country in 1890, 23,740,740
pounds were sent to England for distribution. The shipments from the
principal customs districts were as follows: San Francisco, 21,638,144
pounds; Oregon, 6,382,272 pounds; New York, 627,623 pounds; Puget
Sound, 85,930 pounds; the shipments from all the remaining ports aggregating only 47,692 pounds. Of the 10,727,010 pounds exported in 1894,
England received 7,720,747 pounds, the shipments from the principal
ports being as follows: San Francisco, 6,770,108 pounds; Puget Sound,
1,325,326 pounds; Philadelphia, 1,038,087 pounds; New York, 746,581
. pounds, and Oregon, 622,848 pounds.
Small quantities of canned salmon are each year imported into this
country for consumption. The extent of these imports fa so inconsiderable that they have no effect on the canned.salm~n trade in the
United States. During the ten years ending June 30, 1894, the value
of these imports amounted to only $9,157, as shown in Table 11.
Table 56 shows the exports of canned salmon to various countries
during the ten years ending June 30, 1894. Of the $21,229,324 worth
of salmon exported during this period, $17,152,152, or 81 per cent, went
to England; $2,587,972, or 12 per cent, to Australia; the exports to all
other ports being only $1,489,200, or 7 per cent. It appears that the
exports reached a maximum in 1889 and 1890, when they exceeded
28,000,000 pounds each year. The extensive product during these and
the preceding years resulted in overstocking the market to such an
extent that at the opening of the :fishing season of 1891 it was reported
that 400,000 ca'Ses of canned salmon were in London warehouses. This
naturally resulted in decreasing the product of the canneries and the
exports during the following years; and to the overstocked condition
of the markets is almost entirely due the small quantity exported in 1894.
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56. Statenient by conntries of the exports of canned salmon during . the ten years ending
June 30, 1894.
Countries to which
exported.

I

1885.

1886.

Pounds. ~ , Pounds.

1887.

Values.

1888.

P ounds . Values. Pounds. Values.

- - - -- - -- -1-- -

Europe:
Belgium............ . . . . . . . . . .
France............... . . . . . . . . .
Germany............ ... . . . . . .

$12, 745 ....••••••••••.. . ...
24, 058 . . . • . . . • • .
$4, 541
317 .....••••.
471

~;!{~~i;;a:;~~::::::: ::::::::: ....... ~~ :::::::::: ....... ~~~

72
3,128
2, 608
162
92

$6
48
$9
330 .................. .
6, 384
981
353
22 .......... ······••·
15 .................. .

United KingdomEngland ........... . ... . ... . 1, 686, 375 . . . . . • . • • . 1,441, 456 11, 995, 345 1, 254, 87510, 282, 780 1, 218, 956
Scotland . . . . . . . . . . . . . . . . . . . .
2 • • • • •• • •• •
288
12, 682
1, 696 .•.................
- - - - ·l- - - -,- - - -1- - - - - · l- -- - 1- - - - - - - - -

Total Europe ......... . ... 1, 7i3, 548 . . . . . . . . . . 1,446,886 12, OH, 089 1, 257, 297 10, 289, 2121, 219, 946
North America:
CanadaQue bee, Ontario, etc ....... . ..
British Columbia ..
Mexico ...... . ....... ..............
Central AmericaCosta Rica ......... --------Guatemala ......... --·-----Honduras .........
Nicaragna ......... --------Salvador ........... ............
British Honduras .. ...........
W est IndiesEritish ............ ............
Danish .............. ..........
Dutch ... ...........
French ............ ..........
Haiti .............. ...............
Santo Domingo .•.. ·······-·
SpanishCuba ............ .......... .. .
Puerto Rico ......

1,625
10,584
6, 4.66

327,225
858
69,403

34, 100
81
8,175

1,030 . ...........
1,350 -----·-···
030 ..............
1,050 · ·····---85 ........•.
722

18,213
2, 064
012
2,612
335
1,193
146
1,212
558
1,975
929
16, 750
75 ·······-·· . . .. ... ...
1,047
7,780
094

34,134
3,188
3,011
24,266
1,777
5,130

4,268
384
400
3,136
205
783

4,775 ---······210 . ..............
l, 213 .............
47 ·•••••··•·
577 .. ............
231

5,400
171
1,032
150
132
234

83, 925
2, 5B7
o, 651
102
304
1,572

10,653
324
l , 237
22
34
217

65,750
3, Ui2
7,110
348
866
480

0,078
4.83
1,043
52
122
76

·-·-···--·
-·-····--·

224
470

2,676
144

334
17

012
432

149
73

44, 102 .•.•••..•.

40,665

328, 909

37,080

547,062

62,608

South America:
Argentina . . . . . . • • . . . . . . . . . . . .
2, 894 . • • • • • • • . .
998
21, 716
2, 696
Bolivia .............................................................. . ... . ... .
Brazil . . . . . . . . . . . . . . . . . . . . . . . .
147 . . . . . • . . • .
432
7, 354
&92
Chile . . . . . . . . . . . . . . . . . . . . . . . . .
11, 7631..........
8,374
41, 720
5,201
Colombia............ . . .. .. . . .
18,542 . . . . . . . . ••
17,165
185,754
22, 183
Ecuador . . . . . . . . . . . . . . . . • • • • . . . . . • • • . . . . • • • • • • • • . . . . . . . . . . .
26, 068
3, 404
Guianas-

30,702
960
8,108
33,676
120,627
25,928

5,116
168
1, 167
4,020
16,084
4,246

24,897

---··---·-

6,334

----------

·········-

··········

841
200

Total North
America. . . . . . . . . . . . . .

½s~!~~1.:::::::::::: :::::::::
French . . . . . . . . . . . . . . . . . . . . .
i~~~~~j::::::::::::: :::::::::

2,8i~ ::::::::::
116 . . . . . . . . . .

Venezuela............ . . . . . . . . .
T o t al "S o u t h
America ............... .

1,m

16, 250
108,142
56, 949

s~L::::::::

188

3,~~~

54,832
1
' ~!~

6, f~~ ·---~~·.~~~ .... ~·.~'.~
31
912
130

4,277 . . . . . . . . . .

3,113

9,~~i
25, 119

1,0~~
3,260

...........

35, 907

375, 031

45, 938

41,642

Asia and Oceanica:
China ........................ .

23, 980
51
4,160

1,~~~

.
40,485

1,1~~
5,622

300,078

42, 979

------

British East Indies .......... .
Hawaiian Islands ........... .

3,035 ............
8,039 ·······--2,480 ...........
383, 992 ............
2,824 .............
20,724. ........ , ...

2, 100
1,770
57, 74.4
6,869
9,700
4,044
290,857 3,030,453
11,048
856
21,575
111,953

3, 871l
216
93,220
6,418
8,164.
1,035
327, 180 2, 008,145
3,520
1,341
110,121
11,787

446
11,445
910
242,509
514
12,362

Total Asia and
Oceanica ............... .

421,094 ····-·····

325,971 3, 222,998

347, 977 2, 227,046

208, 186

Africa:
British Africa ............... .
Liberia ...................... .
Spanish Africa .............. .

585 ............
57 .•........
30 ·•···•· ...

2,983
27,280
3,580
96
24.
11
90 .......... ............

39,665
436

5,741
60
. .........

Total Africa..... . . . . . . . . .

672 . . . . . . . . . .

3,097

27, 376

3, 591

40,101

5, 801

All other islands and
ports ...................... . . .

29,419 . ..... . .. .

22, 583

260, 700

27,802

80,167

9,295

¥i;fnk~~~:::::::::::
:::::::::
British Australasia .......... .

--·--- · -

······----

Grand total.····· 20,550,609 2, 260,567 17,046,445 1,875, 10916, 229, 163 1, 719, 68513, 484, 5661, 608,815
1
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56. Staternent by count?-ies of the exports of canned salmon during the ten years ending
June 30, 1894-Continued.
Countries to which
exported.

1890.

1889.

Pounds.

Values.

Pounds.

1891.

Values. Pounds.

1892.

Values. Pounds.

Values

- - - - -- - - -1---- - - - - - - - - - - - - - - - ---- - - - - - --

Europe:
Azores, and Madeira
Islands . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
96
$5
.•.•........•..•.••
nelgium . . . . . . . . . . . .
900
$119
1, 850
$245
France .............
9, 000
$1,500
12,950
1,971
152,178
17,099
37,300
4,150
Germany . . . . . . . . . . .
8, 640
1, 079
25, 560
3, 217
14, 178
1, 794
10, 896
1, 259
Italy......... .......
1, 240
184
48
10
144
20
2, 280
318
Netherlands . . . . . . . .
1, 248
143
United KingdomEngland .......... 24,841, 364 2,942,937 23, 740, 740 2, 678, 69119, 397, 4411, 792,938 15,452, 9931, 465,738
Scotland.. .... . . . .
6
1
1351
19
Total ........... 24,860, 244 2, 945, 700 23, 779, 400 2, 683, 895 19,564,841 1, 811, 970 15, 506, 702 J., 471, 872
Nc;~t~ie::~~mbia.
Newfoundland and
Labrador ........ .
Mexico .. ... . ...... .
Central AmericaCosta Rica........
Guatemala....... .
Honduras . . . . . . . .
Nicaragua........
Salvador....... .. .
British Honduras.
Bermuda ........ .. .
West IndiesBritish . ......... .
Danish ...... .... .
Dutch .. ......... .
French ........•..
Haiti. ........... .
Santo Domingo . . .
SpanishCuba ... ....... .
Puerto Rico . .. .

119, 550--5, 300
300
61,518

75,970

6,092

7,200 _ __ 750

=

-3001 - 24

45 .•.....................•..••........................... . .
5,402
73,489
8,091
7,376
59,250
6,749
47,031

34, 286
8, 086
4, 305
16,491
1,950
11, 787

4, 223
964
562
· 2,156
220
1, 604

39, 966
6, 275
2,339
13,784
2, 856
5, 640

4, 668
711
299
1,640
320
706

88,592
2,889
5,304
1,402
482
1,104

13,053
432
755
225
77
174

77, 792
1,095
5,298
264
1,700
l , 440

10,223
170
763
34
253
229

3,024
624

482
98

5,616
4,002

903
643

96, 966 .
5, 646
4,400
32,510
l, 943
12, 760

10, 282
625
475
3, !:104
219
· 1, 488

16,813
12,454
3,670
14,827
3,500
13,177
20, (i85

1,816
1, 324
422
1,·441
365
1, i'iG7
2,510

112, 521
2, 765
7,687
5, 213
989
2, 192

13, 669
368
970,
552,
1391
366

79, 791
1, 810
8,281
1, 226
936
1, 200

9, 251
212
1,016
137
107
- 159

5, 148
528

779
85:

19, 184
2, 160

2; 292
270

Total. .......... ==3=61='=69=4:\==3=7,=7=46=1==3=0=3=,2=8=7l==3=4'==4=03=l==3=4,=5=,4=99 _ 4~, 0731 '.l73, 503 _31, 013
1
South America:
Argentina..........
39,008
6,113
70
7,245
6,884
995
600
49,715
Bolivia ............. .
145 .•... . ................................
1,200
Brazil....... . . .... . .
2, 172
321
3,998
528
6, 246
824
3, 854
422
Chile ....... _........
67, 716
9, 602
18!l, 672
18, 911
219, 208
21, 363
10, 598
86, 952
Colombia............
75,866
10,425
1,947
20,237
2,952
2!, 332
2,869
14,042
Ecuador . . • . . . . . . . . .
16, 352
2, 286
4,
198
102,690
8,229
7,
782
886
35,094
Guianas43,020
British ........... .
39,768
5,633
4,781
5,721
43,263
36,288
3,834
Dutch .... ........ .
3,216
1,460
542
438
215
3,853
4,944
551
French ........... .
280
140
30
1, 884
239
1,260
432
42
Peru ............... .
19,320
2,089
2,824
2,419
18,389
13,698
53,540
4,947
Uruguay ........... .
3,600
100
2,446
394
555
624
96
14
Venezuela ......... .
44,924
43,013
6,376
5,774
5,581
45,041
35,717
4,801
1-----J---->-----,--·-- - - - - - - - - - - - - Total . . . . . . . . . . .
300, 778
43, 721
298,740
39,541
440,089
45, 908
394,089
39,889
1----J
·--- - - - -Asia and Oceanica:
3,210
China...............
5, 080
573
4,030
441
293
337
2,660
141,465
14,561
81,440
Hongkong..........
135, 4'.?3
16, 349
21,380
194,530
8,308
11,950
1,269
Japan . .. . ...........
19,929
2,429
3,740
828
7,500
382
British Australasia. 2,322,468
270, 3]6 3,768,460 429,367 1,479,470 140,855 1,636,200 152,979
18,280
1,801
3,176
19,680
Britil'lhEastindies..
53,430
6, 59J
28,000
1,959
4,743
44,755
65,918
5,530
French Oceanica . .. .
48,860
6,758
25,408
239,830
20,435
173,860
191,690
Hawaiian Islands...
139,184
15,278
17, !l75

- - · - -1·----+-----1----t----~----:- - · - - - - -

Total . . . . . . . . . . . 2, 675, 514
.Africa:
British Africa......
Liberia . . . . . . . . . . . . .
Spanish Africa......

311, 539 4, 241, 700

102, 832

15,234
336
44
240
44
1- - - - 1 · - - · Total . . . . . . . . . . .
103, 408
15,322

All other islands and
~orts .. . . . . . . . .. . . . .

91,502

10,532

481, 009 1, 939, 780

189, 078 1, 984, 048

87,735
96
144

13,477
11
27

41,508
48
768

6,429
8
107

87,975

13,515

42,324

6,544

70,559

6,981

l '38, 698

39,193
96

5,238
14

--------· · --· -·· ·-39,289

5,252

·--34, 692

3, 384

17,394

1, 741

Gra,ncl total ... . . 28,393,140 3,364, 560l28, 781,6613, 259, 344 22, 367, 225 2, 096, 957!18, 215, 025 1, 738,465
1

~.R.0~33

1

1
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56. Statement by countries of the exp01·ts of canned salmon d'u1·ing the ten years ending
June 30, 1894- Continued.
1893.

Total.

1894.

Countries to which exported.
Pounds.

Values.

Europe:
Azores, and Madeira Islands . ... ................... .. .
Belgium.......... . . . . .. . . . .. . . .
2, 890
$324
France ......... . ................
4, 550
480

Pounds.

144
540
280
8,445
3,264

Values.

Pounds.

$18
61
28
1,218
384

Values.

$23
13,509
54, 157
10,847
1,444
165

k~g~48

g~7

f~o\i!~i :::::::::::::::::::::: 18, sg; lti

1, 95t !~~

7, 720, 747
1,440

712,017 ............ 17,152, 152
179 . . . . . . .. . . . .
3,585

Total Europe............... 18,891, 118 1,960,863

7,734,860

713,905 ............ 17,235,882

ft~i;~~!::::::::::::: ::::::::::

Netherlands....... . . .. . . . . . . . . .
United Kingdom-

North America:
CanadaQuebec, Ontario, etc ...... . ..........•.......... .......• . ... . .... ........ ..... ........
liritish Columbia.............
270, 480
15, 080
24, 150
1, 506 ........... .
Miquelon, Langley, etc......... . . . . . . . .. . . . . . . .. . . . . .
1,600
175 ... ........ .
Newfoundland and Labrador .......•................ . ·
288
::is •...•••...••
M exico . . . . . . . . . . . . . . . . . . . . . . . . .
83, 759
9, 024
59, 625
5, 986 ........... .
Central America3,791
Costa Rica ..•........... ~ .....
37,271
38,748
4,313
1, 047
Guatemala .............•......
10, 015
15,178
1,597
279
Honduras ...............•.....
2,743
2,722
293

·:British
i::~~;~~::::::::::::::::::::
Honduras ............ .
Bermuda ......•................
West IndiesBritish ..................... ..
Danish ...................... .
Dutch ......................•.
French ....................• . .
Haiti ........................ .
Santo Domingo ...........••..
SpanishCuba ............... . ...... .
Puerto Rico ................ .
Total North America . . . . . . .

84,602
39,468
175
73

67,763

11,403
6,840
14,699
22,975

1,166
699
1,548
2,800

13,255
2,730
9,791
20,759

1,329
284
1,019
2,504

37,367
9,530
4,064
18,726
2,472
11,478
7,823

113,456
5,266
5,832
3,390
648
944

12,380
572
677
364
85
110

185,459
4,404
5, 265
1,110
660
2,048

19,199
469
612
117
78
212

107,681
3,411
9,318
1,700
1,604
2,008

13,872
1, 004

1,630
128

12,596
1,248

1,418
137

9,052
2,121

420, 436
611, 216
52, 466
395, 017
40, 190
l=====l=======t=====l====='=-===-----_-_--j- - - -

South America:
Argentina . . . . . . . . . . . . . . . . . . . . . .
36, 930
3, 984
30, 010
3, 283 .....•.. - - · ·
Bolivia ................................................................................ .
Brazil . . . . . . . . . . . . . . . . . . . . . . . . . .
84, 461
9, 497
89, 759
9, 501 . .. . .....•.•
Chile . . . . • . . . . . . . . . . . .. . . . .. . . ..
135, 420
14, 201
43, 984
4, 575 .. . ........ .
Colombia . . . . . .. . . . . . . . . . . . . . . . .
33, 548
3, 818
25, 352
2, 958 .......... - .
Ecuador . • . . . • . . . . . . . . . . . . . . . . . .
45, 975
5, 124
19, 499
2, 084 . .•.•.......
GuianasBritish . . . . . . . . . . . . . . . . . • . . . . .
87,920
9,232
111, 070
11,184 . .•.........
Dutch . ... . .. . . . . . . . . .. . . . . . . .
5,068
589
10,176
1,033 ........... .
French .............................................................................. .
.Peru............................
7, 290
899
11,528
1,435 ........... .
Uruguay. . . . . . . .. . . . . • . .. . . . . . . .
1, 584
190
12, 520
1, 486 ........ - ...
Venezuela......................
47,736
5,126
31,577
3,291 .........•..
Total South America . . . . . . .

485, 932

52, 660

385, 475

7, 256

30, 170
57,465
151, 380

768
9,805
180
170,428
3,130
5, 893
15,561

4,305
85,520
8,870
1, 707, 810
49,200
80,650
199,469

8,327
448 .. ......... .........
111,855
8,681 -----------14,472
915 -----·-----179,489 .................. 2,587,972
27,251
5,056 .. .... .................
31, 247
8,323 ··---------181,469
20,364 -----------·

1, 992, 171

205,765

2,135,824

223,276 . ..... . ........ 2,962,593

37, 386

4,480

19, 142

9

t ~ii

1, 648, 770

.,A.fri.ca:
Britis_h Africa . . . . . . . .. .. .. .. . . .

40, 830 . . . . . . . . . . . .

2, 126 ...•.•......

~~~~~-Arri~~::::::::::::::::: :::::::::::: :::::::::: .... _... '.~~. _..... _'.~ _::::::::::::
Total -4.frica................

429, 015

:- - - - -~----l·-----1-----1--- - -1- 1

Total Asia and Oceanica... .

56,264
3,802
916
21,274
3,062
47,311

·- - - - -----1------1----1- - - - -1-----,- -

asia and Oceanica:
China................. . . . . . . . . . .

fa~a~~~~~:::::::: ::::: ::::: :: ::
British Australasia ............ .
British East Indies.............
French Oceanica... . ...... . . . . . .
Hawaiian Islands . . . . . . . . . . . . . .

33,394
313
23, 731
109, 598
98,893
30,457

37,386

4,480

19,902

2,204 . . . . . . .. . . . .

59,873
307
298
60,478

All other islands and ports .... . .. 1===
34=,=2=20=1===3=,=
39=1=l===55=,=9=32=r==5=,==7=92=l,.=.=.=
..=.=.=
..=.=. =!=
.=1=20=,=9=2=0
Gra11d total. -· · · · · · · · · · - ·, - -1 22, 052, 043 2, 279, 625

10, 727, 010 1, 026, 197 197, 846, 887 21, 229, 324
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Import duties on canned salmon.-The rates of duty imposed in various foreign countries on canned salmon imported therein are shown in
the appended compilation. The rate in the United States is 20 per cent
ad valorem.
57. Statement showing approximately the rates of import duty in various countries on
canned salmon.
Countries.
Europe:
Austria-Hungary .. _....... ____ .

~:~i!i~1:1k·:::::::::::::::::::::::
France .......... ... ... . ..... .. .

~;~~~fit~:::::::::::::::::::

fi¥:t~~;:::::::::::::::i:: :I

Duty per 100
pounds.

$5. 80

Free.

3. 96
2.19
6. 48

Free.
2. 63
4.56
4.80
3. 65
1. 39

Switzerland .................... .
North America:
Canada ........................ . 25p. ct. ad val.
Mexico ..........•..............
3. 59
Central America:
Cos ta Rica ......... ........ : ..
1. 54
Guatemala ................... .
5. 51
Honduras .................. __ .
3. 73

fi{:;d~:.
~::::::::::::::::::::
40
British Honduras ............ . lOp. ct. ad val.
3. 26
4.

WestTndies:
Cuba ........................ .
. 76
Dutch West Indies .......... . 1¼ p. ct. ad val.
Guadaloupe .................. .
3.48

Countries.

Duty per 100
pounds. ·

West Indies-Continued.
Haiti ..•................ . .. _.. .
$9.65
J"amaica ...................... . 8 p. ct. ad val.
Martinique ............ . ...... .
1. 40
San Domingo ...... . .......... .
6.33
South America:
Argentina .................... .
13.13
Bolivia ....................... .
1.10
Brazil ......................... .
11. 88
Chile ......................... .
3.19
Colombia ..................... .
4.41
British Guiana ... . ..... ... ... .
Free.
Peru .......................... .
2. 64

¥~~f~!!1~::::::::::::::::::: ::

14.10
6.57

Africa:
.
Cape Colony .................. .
2. 00
Asia and Oceanica:
J'apan ... _...................... . 5 p. ct. ad val.
New South Wales ... ,. ....... .
2. 06
New Zealand •.................
4.12
Queensland .....•. . ............
4.12
Tasmania ..... ...... . ......... . 12½ p. ct. ad val.
South .A.istralia ............ . . .
4.12
Victoria ...................... . 20 p. ct. ad val.
French Oceanica .............. .
.73

VIII.-OYSTERS.

Origin and extent of export trade.-In this branch of trade with
. foreign countries the United States acts as a producer entirely, no
oysters whatever being imported into this country. The exported
product is probably about evenly divided between fresh and canned
oysters, although the form of the customs returns does not permit a
separation of the two classes.
The export trade is divided into three branches, viz, the shipment
(1) of canned oysters, (2) of shucked oysters in tubs, etc., and (3) of
barreled oysters.
The exportation of canned oysters began about 1864, and increased
until about 1875, since which year it has been quite constant.
The foreign trade in shucked oysters in kegs and barrels has been
confined largely to Uanada, Mexico, Cuba, and other countries conveniently located, and originated with the development of the oyster
trade in this country and the establishment of facilities for shipping to
those countries.
The barrel trade in shell oysters has been almost entirely from New
York to Liverpool, only tho e oy. ters produced between ew Haven,
Conn., and Barnegat, N. J., being utilized. This trade began about
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1870, an<,l the returns made by the English brokers permit the presenta-

tion of the following compilation, showing the number of barrels of shell
oysters shipped from the United States to Europe each season since
1878:
58. Statement of the exports of Anierican oysters in bar1•els to Europe dur·ing each year
from 1879 to 1894, inclusive.
,
Year ending June 301879 ............. : ........ . . .............. .....••.•.•........••....•••...••••..•....• ... •....
1880 .................•... . ......................................... ... .•• •.... ....• •.. .......
1881 ................... .. ........... - .... . .... - ...•........... · ...•.. · .. · · ......• · ••..••.... ·
. 1882 ..................... . ...... ...... ....... ........ _. .. .. ..........................•.... ...
188a. _............................•............................... ..... ..... ·•······· · ·····•·
1884 .... : .. .... - ................... - · · .... · · .. · .. - · · · . .. · .. · · · -- .... ........... · · · · · · · · ••....
1885 .... ......•. .... .......... · ·- ....... _... ... ............................... _.. .•..........
1886 .. . ...... .. . ............... ........ .............• •...................... . . ....... . .......
1887 ......... ..... ....... ...• . ................... ... ............ . ...............•..... .......
1888 . .. ........ . ....... ·········•·· ........................................ ... .... ..... · ·····
1889 .. ··········•·· ....................................•........... ... ... ········ · · ····· ·····
1890 ... . ... .. ...•.... •.. . ..... . .............. .. ... ............... ...••.............. ... ······
1891 ....•••. ..... ·•· ·· ······ · ... : .. ................ _..... ····· · ·· . .. ......... ······ ···•······
1892 • ...... ... ...... •.... .. ....... .. . . ················ .. . ...... .. .. .... ···••· ········• ·······
1893 •...•. ···--· .......•.•....... ..... .......... .• ... ....... . ............•.......•.. .. ······.
1894 •••••• ·••••••·••••·••·••· ..................... ·········••·· ..... ···· ···•· ·••••••••••• ·••·

Barrels.
50,063
67,116
70,768
65, 012
64,437
71,021
98,802
98,997
100, 906
99,123
103,109
122, 163
98,802
109,657
68,966
75,428

4

The customs returns show the domestic value of the oysters exported
from 1864 to 1894, inclusive, to have been $13,768,267. During the last
ten years little variation has occurred, as may be observed in the statement showing the value of the oysters exported annually since 1863, as
given in Table 20 on pages 464-465.
The principal exports of oysters are made to England, Quebec,
and Ontario, those countries receiving about nine-tenths of the total
quantity exported. The shipments are made chiefly from the customs
districts of New York, Buffalo, Champlain, Baltimore, and Vermont.
Of the $688,653 worth exported in 1894, $440,130 were consigned to
England and $159,920 to Quebec and Ontario. The shipments through ·
New York aggregated $459,048; Buffalo, $91,435; Champlain, $40,125,
and through Baltimore, $38,413.
Table 59 gives the values of oysters exported to the various countries
during a series of ten years ending June 30, 1894. This table shows
that during the period indicated the exports to Europe were valued at
$5,520,830, or 73 per cent of the whole; to Brjtish North America,
$1,204,743, or 16 per cent; to the remaining portions of the American
continent, $622,731, or 8 per cent, and all other countries, $238,480, or
3 per cent. The value of the exported oysters was greatest in 1888,
reaching a total of $858,652; the smallest value during any year herein
reported was $625,079 in 1893.
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59. Statement by countrie~ of the exports of oysters du1·ing each of the ten years ending
June 30, 1894.
Countries to which exported.

1885.

1886.

1887.

1889.

1888.

- - - - - - - - - - - - - - - - - - - -1- - - - - - - - - - - - - - - - - - - Europe :

~:~!~1:t:::::::: :: ::::::: :::::: ::::::::::::: ::: $~i
France· --·-------···--···-·-········· ··-··· ··-··
525
i:1;1~~~:::::::::::::::::::::::::::::::::::::::: ... ~~~~~~-

$86
49
537
23,221

$2g

$6
59!l

412

10, 6~~

14,m

..... - ....

~

$366
55
4,866
4,149

-

9
Netherlands ... ·--··---·-··· ··· ---· · -· ···------··
723
39
30
1
2-i
.:: ::::::::: ::: : : : : : : : : : : : : :::: :: : : : : : : : : ::: ::: : : : : · ·· · · · · ·4- ··· · · · ·94 36
34
SwedenandNorway .............. ......... . ·--· ·······--· ······-··· -·········
United KingdomEngland .... _.. __ ....... _______ .. ·-. __ ..... _... 512,115
518,469
533,471
585,792
Scotland ......... _. _. _... ____ .. _... _. __ .. .... .
9, 103
7, 838
8, 751
16, 177

r;~~~~~

Total Europe ....... _......... _..... ·-- - ___ ..
North .America:
CanadaNova Scotia, New Brunswick, etc ............ _

jri!?:h'8o~=t~·a~~~:::::::::: :::::::::::::::::
Newfoundland and Labrador .. .. ·-·-··.··- ... _..
Mexico .. _... . _.. _.............................. .
Central ..A.mericaCosta Rica ... ·-· ...... ·-·· .. ···---····- ...... .
Guatemala ·----- ........ ···-···--·-·._ ... __ .. .
Honduras··- .......... ·····-· .... _.·-····. __ ..

w~~s:r~~~;::::::::::::::::::::::::::::::::::

British Honduras . __ ............. .. .......... :
West IndiesBritish ..... _. . ..... ..... ...... .. _- ..... .... - . Danish .. ____ .... __ .................. . _... __ .. .
Dutch .... _....... _.......... _. _... _....... _.. .
French ••.......... _........ __ ... _.·-···_···-_.
Haiti. ..... --··-··-······-· __ ·-----. __ .-····· ..
Santo Domingo ........ _....•............... _..
SpanisbCuba ·-··-·············-····-··-·········- ···
Puerto Rico . .. _.. __ . _... ____ ........... ___ ..
Total North

..............

8
282
63
570,836
9,517

535, 094

537,611

557,784

625, 9o5

500, 142

5,294
101,507
6,081
176
6,766

3,581
96,762
4,980
434
5,928

3,717
86,199
5,574
126
7, ?61

3,427
116,235
5,941
196
9,785

3,064
113,939
7,405
209
8,580

750
780
302
187
97
619

803
845
323
200
104
472

684
398
62
911
33
639

2,523
013
382
1,416
461
441

1,585
765
285
2,700
501
590

2,368
221
394
28
260
643

2,884
243
493
43
381
138

3,967
342
396
10
324
232

3,629
362
479
4
312
194

2,449
413
360
2
239
436

5,146
219

5,358
367

5,986
257

4,447
301

4,646
550

21,105
72
1,097
5,503
3,460
2,601

27,673

711

223

- - -- - - - - - - - - - - - - - 148,718
151,148
America ..... ··-·---··· .. ---·-·. 131,838 124,339 117,718
- - - - - - - - - - - -- - - - -

South ..A.mel'ica:
.Argentina ... __ .....................•••........ _.
14, 120
0, 768
14, 398
Bolivia ........ __ ... .. . _... _. __ ... _.. _........ _. . .... __ ... _ . ___ ... __ ....... __ ..

~htrt::::::::::·.
:::::·.::::::::::::::::::: ::: :::
Colombia ....... _...................... ...... _...

i: ~li

3, 822

5,

m ;: m

3, 993

4, 361
1, 421

Ecuador .. _._ .. _. __ .................. ...... . . ... . ___ .. _.... _........ _
GuianasBri tish ........ _. __ . _....... ...... _..... _.... _.
294
582
French. _... _. ___ .. __ __ ............ _........... . __ .... _..
16
Peru . __ ...... .. _........... _... _.. _... .. __ . _. . . .
670
494

~~~!::lia::::::::::::::: ::::::::::::::::::::::::
Total South .America . . _........... _.. . __ .. .
..A.sia and Oceanica:
China . .... _... _.. _. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

1:;~~o~~.:
:: ::::-.:::::: :·.·.:: :·.:: :·. :::: :: :::::::
British .Australasia, ..... _.. _.. ... . .. ... _..... __ .
British East Indies .. _____ ........ __ ............
Hawaiian Islands .••••...... _......... . _... .....

Total Asia and Oceanica . . ___ . _.. _______ ....

~: ~~~

3,385
2,829

539
67
4, 682
2, 384

31,069

27,038

35,398

957
6,229
3,030
2,552

·-·-··sfr -·····-si1
6, 034
2, 600

7, 110
3, 819

44,010

52,410

=====1-====:l====l,==·==I====

37
4,512

29, 977
29
7,990

11,638
25
9,394

11
152
83
26,558
90
5,735

15,865

38,972

21,347

32,629

70

gi
11, 043
1

87

m

290

- - - - -1·- - - - -~- - - - l - - - · - -

84
146
131
32,859

40,403

7,183

====r-===:l====j·====l====
.Africa:
1,720
402
1,287
British Africa ............. __ ........ _..... .. . . .
317
10
6
8
Liberia ........... .. ................... _..... - - .. -.... · · · · ·
17
3,570
20
Spanish Africa. __ .. __ ............ _........ _.....
30

- - - -'- - - - + - - - -1---·347

410

1,307

3,576

1,747

..A.ll other islands and ports . ... ____ ._. __ .. __ .. .. _..

l, 406

3,649

419

1,324

751

Grand totaL . _. ___ ... ......... _. . . . . . . . . . . . .

715, 619

732, 019

Total .Africa .. _. _..... .... .. _..... _. . . . . . . . .

----- - - - -858,
652
834,171
733,973
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59. Statement by countries of the exports of oysters during ea~h of the ten years ending
June 30, 1894-Continued.
Countries to which exported.

1890.

1891.

1892.

1893.

Total.

1894.

----------------1---- ---- ----------- - - Europe:
Belgium..............................
$739
Denmark ...... •....................... . . . . . . .. . .
France ... . ................... ...... ...
326

$464
342
208

$218
371
822

$120
30
533

$490
565
406

$2,600
1,448
9,234
98,194
260
1,941
439
209

612, 659

550, 499

391, 623

440, 130

5,329,600

~:lt::r;~;:: : :::::::::::::: :::::::....~::;:.....~::;:. 6, :~r 5, 8:i 6, 4::
it~i: ~:~~·.~:~;~~i: : :: ~: ::::::::: ...... ~~; .......3;:. :::::::i6: :::::::: :: ::::::ii~:
United KingdomEngland . . . . . . . . . . . . .. .. . .. .. .. .. .. .

614, 006

~~il~~d~:::::::::~:::::::::::::::::: .... ~:~~~- :::::::::: ti~~ ...~::~~- ....~:~~~-

545

7

U~~

1----1----- ----- ----- - - - - - - -

Total Europe . ..... .. .............
North America:
CanadaNova Scotia, New Brunswick, etc ..
Quebec, Ontario, etc .................
British Columbia ...................
Newfoundland and Labrador .........
Mexico ....................•..........
Central AmericaCosta Rica .•........................
Guatemala ..........................
Honduras ................. . .........
W;~as:r;~a.~~::::::::::::::::::::::::
British Honduras ...................
Bermuda ..............................
West IndiesBritish ..............................
Danish ..............................
Dutch ..............................
:French ..............................
Haiti ...............................
Santo Domingo .....................
SpanishCuba ..............................
Puerto Rico .......................

629,286

623,444

565,433

401,993

454,078

5,520,830

4,593
112, 767
9,646
170
8,543

5,734
96, 339
13,899
114
]5, 729

6,169
78,190
6,952
334
9,701

7,947
118,891
4,370
95
7,337

6,767
159,920
6,794
205
13,344

50, 293
1,080,749
71,642
2,059
93,574

1,502
662
116
1,807
461
221

1,295
558
345
2,254
392
224

1,082
1,265
209
691
812
87
975

1,550
729
179
550
508
208
1,147

944
369
325
957
160
119
647

12,718
6, 984
2,528
11,673
3,529
3,620
2,769

1,857
389
318
47
340
652

2,525
191
537
l02
449
427

2,135
187
518
32
394
174

1,954
215
427
6
442
108

2,041
276
228
7
303
258

25,809
2,839
4,150
281
3,444
3,262

4,331
272

5,150
414

13,635
513

11,841
342

9,248
412

69,788
3,647

---------- ................. .

Total North America ............ .
South America:
4,799
12,842
2,084
5,264
Argentina .......................... ..
12, 800
250
Bolivia .............................. .
100
3,345
1,615
615
Brazil. .............................. .
1,351
1,319
800
4,016
3,510
Chile ................................ .
1,965
3,553
649
1,187
893
Colombia ................ . .......... ..
1,595
955
1,194
1,143
1,028
Ecuador ............................. .
1,244
l, 066
Guia.nasBritish .. . .. .. . . . . . . .. . .. .. .. . . .. . . .
91t:
1,564
571
719
385
Dutch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
6 . . . . . . . . . . . . . . . . . ••.
111
61
French .............................................................................. .
P eru..................................
1,013
647
522
583
947
Uruguay. ........ ... ..................
4,750
2,659
943
3,939
657
Venezuela . . . . . . . . . . . . . . . . . . . . . . . . . . . .
3, 819
6, 460
2, 767
2, 823
1, 321
Total South America..............
AsiaandOceanica:
China.................................

30, 297

116
3

~~

15,446
44
279
9, 751

:British East Indies...................
French Oceanica................. .. . . .
Hawaiian I slands ........ ... ......... .

tt~;ft,, ~~r_i~~.: :: : : : :::: :: :: : : : : : :: : ::

6,504
178
16
6,587
39,689
31,582

12,933

29,228

14,158

299,290

1¼2

15

J, 073

1, 598
1

=====---

fa°;a~~~~.::::::::::~:::::::::::::::::
British Australasia...................
Total Asia and Oceanica . . . . . . . . .
Africa:

22, 749

124,853
422
]5, 075
38,190
23,945
12,249

~t .......
~~. :::::::::: ::::::::::
11,723
32,996
28,823
10, 163
162
9,959

90
138
7,910

7
59
5,186

5,206

26, 077

21, 927

41, 307

34, 090

16,442

289, 059

2,586

1,050

427

866

608

- - ---- - - = = =
1
~

Spanish Africa . . . . . . . . . . . . . . . . . . . . . . .

·m

211,226
322
638
72,826

1½~ . ..... ~~~. : : : : : : : : : : : : : : : : : : : :

9,

fg~

3, 773

f-----1-----1---·--1----- - - - - - - - - - -

Total Africa ................... _. _

]3, 191

2, 605

1, 192

533

866

608

All other islands and ports ....... . ..... - 2 8 0

1,118

10

56

43

9,056

817,108

744,271

625,079

688,653

7,586,784

Grand total···· .. ···..............

837,239
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Irnport duties on oysters in various countries.-The following compilation shows approximately the rates of duty exacted in various foreign
coq.ntries on oysters imported therein:
60. Comparative statement of the approximate 'rates of duty exacted· in various co·untries
on oysters imported thm·ein.
Countries.

Condition.

Dutyper 100 pounds,

Europe:
Austria-Hungary .... Not prepared .............•••............................
In cans, h ermetically sealed ..... .. .. ........ ......... .. . .

~:!f~~~k-:::::::::::: .F~e~h:::::::::::::::::::::::::::::::::::::::::
:::::::::::
Preserved or spiced . ...... . . ... ..... . .. . ................ .

$3. 62
5.80

Free.
Free.
1. 70

In cans, hermetically sealed ............................. .
France....... . . • . . . . .

j~!!~; ~fh:f:::::::::::::::::::::::::::::: ::::::::::::::
0

Germany ............ ~~~~te.~. .~ ~:.e.s·e·~~~~::::: ::: : : : ::: : :: ::::: :::::: ::: :: : : : :
Preserved .......... . .......... ..... .... . ................ .
Great Britain........ All kinds ........... .. ........... .. ..................... .
Greece............... Fresh ..... . ............................................. .
Preserved ... .. .......................... ..... ... . ... . ... .
Italy .... .. ............ Fresh ................................... . ............... .
Preserved .............................................. .
Netherlands ........ . Preserved in tins ............................ . ...... . ..•.
Shellfish ................................................ .

I~~~~f ~~:::::::::::::

Spain ............... .

3. 96

Free.
$0. 29 per 1,000 in
number.
.44
5. 39
6.48
Free.
Free.
3.40
Free.
2. 63

4.56
.29
5.38
• 26
• 70

~~fti;!~a.1~:. ~~~~~~:::: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :

Uncultivated ........................................... .
Sweden ................................ . ............... .... .................... .
Switzerland.......... Fresh .....•........... . ..................................
North America:
Canada ..........•... Opened, in bulk ................................... ... ... .
In the shell ....................... . ..................... .
Canned, 1-pint cans ........................... .. ..... ... .
Canned, 1.quart cans .................................... .
Newfoundland ...... . In the shell .......................................... ··· Mexico ............. . Fresh ......................... . ..... . ....... . ......... .. .
Canned ........ . .............. ... ....................... .
Central America:
Costa Hica ........ . Preserved in cans or otherwise . .. .......... ... ......... .
Guatemala ........ .
Honduras ........ . ~~~~!J'~~. ~~ .~~~.
Nicaragua ........ . Preserved ........... .... ..................... .. .......••
Salvador ......... . Canned ............. .. ............ . . ... . . ............... .
British Honduras .. Fresh .......... . ....................................... ··
W est Indies:
Barbados.......... Fresh or in cans.........................................
Cuba . . . . . . . . . . . . . . Fresh or canned ..................................... ... .
Dutch West Indies. All forms ....................... .... .................... .

Free.
2. 62

$0. 10 per gallon.
25 p. ct. ad val.
$0. 03 per can.
$0. 05 per can.
Free.
Free.
3. 59

1. 54
5. 29
3.73
1.86
4.40

~~~~:::::::::: :::::::::::::::::::::::::

1:14:~~?~:: :: :::·t~~~:f~~~~~~:~~:~~~~::: : :::::::::: : ::: : : ::::: ::

Free.
Free.

1¼ p. ct. ad val.

$0. 18 per keg.
8 p. ct. ad val.
Fresh ................. .. .......................... . ..... . Free.

I::r;~!~hlg~:::: I~~~v:r~~~k!t~::::::::::::::::::::::::::::::::::::::

. 76

1. 31

.38
0
2.82
South America:
3.94
Argentina ..................................................................... .
1.10
Bolivia .. . ........... Canned ... .. ...............................••...... ...•..
1. 00
Brazil . . . . • . . . . . . . . . . Fresh ............ .. .......................... .... ....... .
17.33
Canned ........................... . ..................... .
3. 60
Chile . . . . . . . . . . . . . . . . In water, in tin, etc ...................................••.
1.10
Colombia ............ Fresh ......................... ... ...................... ··
4.41
Canned ..... . .............. . . . . ...... ....... ............ .
Guiana, British ..... . Fresh and canned... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Free.
2. 64
Canned
......
.....
.
...
..
....
.......
...................
..
.
Peru ................ .
14.10
Uruguay ...... . .... .
6. 57
Venezuela . ......... . i~~~~J~: -~~~~-~~~~:::::
Africa:
Free.
Cape Colony ...................................••..•........... . ................
Asia and Oce'anica:
.Japan ... .............. . .............................. .... ............. ........ . 5 p. ct. ad val.
1. 03
0
Free.
so.iiiii.
4.12
New Zealand ........ Preserved ..... . ... .•......... ...... ··· ....... ····· .... .. . .

::::::::::::::::~::: :::::~:::::::

g1~

w~i~~:::: ::: :::: ::: ::::::::::::: :: ::: :::: ::: ::::::: :: ::::::: ::::::::
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IX.-LOBSTERS AND OTHER CRUSTACEAN S.

Imports of canned lobsters.-The foreign trade in lobsters consists
entirely of imports, no domestic lobsters being exported from this
country. The imports comprise canned and fresh lobsters, nearly all
of which come from the British North American Provmces.
Prior to 1870 almost the enti.re product of canned lobsters was prepared in the United States, but the growing scarcity and increased
price of these crustacea on the Maine coast resulted during 1870 in
the establishment of numerous canneries in the British Provinces by
New England capitalists: The number of these canneries has greatly
increased, and-they now furnish nearly the whole supply of this product, the present yield of canned lobsters in the Dominion of Canada
being equivalent to about 13,000,000 one-pound cans, with a valuation
of $1,800,000. · The annual product in the United States is only about
1,250,000 ·o ne-pound cans, worth $180,000. As the consumption is about
5,250,000 cans each year, the importation of 4,000,000 cans is necessary
to supply the markets.
Table 6i shows the quantities and values of canned lobsters imported
a"Q.d the quantities and values imported for consumption during a series
of ten years eriding June 30, 1894, and the average value per pound of
those entered for consumption, the difference between the imports and
the imports for consumption representing exports of foreign canned
lobsters from this country:
61. Table of the imports, imports for conswniption, and average value per pound of canned
lobsters during a series of years.
Imports.
Year ending .June 30Poun9-s.

Values.

Imports for consumption.

Pounds.

Values.

average
values
per
pound.

4,212,745
3,356,257
4,434,829
4,827. 730
5,390,979
4,940,434
7,324, 106
4,197,632
4,113,913
3,898,582

$4::m, 100
· 338,982
337,047
429. 668
517,534
568,150
96(5, 782
604,052
589, 909
549,049

3,523,032
2,487,645
3,549,197
4,511,153
5,457, 862
4,934,649
7,309,122
3,883,248
4,212,968
4,071,397

$357,730
252,054
267, 901
412, 86;!
522,547
568, 150
966,008
561,778
609,741
574,710

$0.102
.101
. 076
.089
. 096
.115
.132
.145
.145
.141

Total .. . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . 46, 697, 207

5, 330, 873

43, 940, 273

5, 093, 482

.116

1885 . . ..• .. ...•.... . . . ... ... •... .. . . .•. .. ..
1886 ............... . ... .. . . ... .. ........ . . .
1887 .... ... . .... ........••• .•. .•....... .. •.
1888 ..... . ... .... . ...... . .. ............. .. 1889 ..... . ............... . ...••... ... . .. ..
1890 . . ......... . ......... . .. .... ........ .. .
1891 ....... .. . ... ..... .. ..... . ............ .
18\12. ·· ·· ······ .............. . ............ .
18\13 ....... ..... .. ..... · · · ··· . ..... ....... .
1894 . ................... •..••.. .. .- ...••....

By far the greater portion of canned lobsters imported into the United
States are received from Nova Scotia. Of the 3,898,442 pounds imported
during the year 1894, 3,862,162 came from Nova Scotia and New Brunswick, 35,560 from Quebec and Ontario, and 720 and 140 pounds from
NewfouncUand and Germany, respectively. Sometimes the Newfouud1and receipts are quite large; in 1891, for instance, their value was
$87,386.
Table 62 shows the quantities and values of Jobsters received from
each foreign country during the ten years ending in 1894:
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62. Statement of the imports of canned lobstm·s into the United States dU1·ing each of the
ten years ending June 30, 1894.
Countries from which
imported.

1885.

1886.

1887.

1888.

1890.

1889.

1891.

- - - - - - - - --1 - - - - 1 - - - - 1 - - - -

Values.

Values.

Values.

Values.

Values.

Values.

Values.

- - - - 1 - - - -1 - - - - - - - - - -

Europe:

!:!&:;ti~::::::::::::::::::::::::::::::::::::::::::::·:::::::::::: ::::::t .....!~:~.........!~

=~ ..............................
= =-

Total Europe . .. ........
- -4
- -822 - - - 4
North America:
- - - - -_- - - -.
Nova Scotia, New Bruns·
wick, etc.............. . .. $416,163 $336,728 $327, 992 $403, 757
488,709
486,591
832, 921
Quebec, Ontario, etc.... ....
13, 537
2, :!54
9, 055
12, 694
2, 135
4, 691
46, 471
Newfoundland and L abra.
dor ..•.................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
13,217
26,686
76,046
87,386

-==- ----

1

TotalNorthAmerica ... [ 429,700

338,982

337,047

429,668

517,530

Grand total ........... ·1 429,700

338,982

337,047

429,668

517,534

567,328 966,778

= - - - - - - - - - -- - - - - - - - - -=

Countries from which
imported .

1892.

1893.

Pounds.

Values.

Pounds.

4, 800

$681

36, 806

Total Europe...........
5,250
North America:
Nova Scotia, New Bruns·
wick, etc . . . . . . . . . . . . . . . . 3, 974, 304
Quebec, Ontario, etc . .. .....
28,478
Newfoundland and Labra.
dor. . . . . . . . . • . . . . . . . . . . • . .
189, 600

720

36, 806

570,133
4,468

3,962,674
58,309

Europe:
~ngland....................

568,150

Total.

1894.

Values.

Pounds.

966,782

Values.

$5, 324 ...•.......... ......

~:!t: :~~~: : : :: :: : : : : : ~~ :~~~: :: ::~~: :: :: : : ::: ::: : : t~: ::: :~~~:

Values.

$6,700
26
39
131

6,896
22
5, 324
140
= :l== = = l== :==1-== ===
568,841
6,368

3,862,162
35,560

543,830
5,122

4,975,665
106,795

28,731

56,124

9,376

720

75

2U,517

Total North America... 4, l!l2, 382

603,333

4,077,107

584,585

3,898, 4-!2

549,027

5,323,977

Grand total............ 4, 197, 632

604,052

4,113,913

589, 909 \

a, 898, 582

549,049

5,330, 873

It is much cheaper to can lobsters in the British North American
Provinces than in the United States. In this country the 9.inch lob·
sters <:,ost about $ l.25 per 100; the wages of men in canneries range
from $1.50 to $2 per day, and women and boys receive from 75 cents to
$1 per day. In the Provinces the lobsters cost about 75 cents per 100;
the men's wages are about $1, while women and boys receive only about
50 cents per day. In addition to this, there is a duty on the tin in the
United States, while that article is free of duty in the Provinces.
Fifteen years ago London was the principal market of the world for
canned lobsters, England, France, and Germany receiving about three.
fourths of the entire product. At that time the world's output amounted
to about 400,000 cases of 48 one.pound cans. Comparatively few were
then consumed in the United States; but the consumption has steadily
increased in this country, so that while the total pack has now decreased
to about 250,000 cases a year, the United States consumes about 110,000
cases, or 44 per cent of the entire yield.
Import duties in various countries.-Oanned lobsters have at all times
been imported into the United States free of duty, but by the tariff act of
1874 a tax of 1½ cents was imposed on each can containing this product.
In 1890 this duty was reduced to 8 cents per dozen cans, to take effect
July 1, 1891. The customs law of 1894 did not provide for this duty.
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63. Statement of the approximate rates of duty i1nposed upon canned lobsters irnpo1'ted
into various for eign count1·ies.
Countries.

Duty per 100
pounds.

Europe:
Austria-Hungary .............. .
Belgium ....... ...... . . ........ .
Denmark ...................... .
France ................ , ........ .
Germany ...................... .
Great Britain .................. .
Greece ..................... ... . .
Italy ........................... .
Netherlands ................. .. .

Ji~~7ai::::::
:::::: ::::::: :: :::
Russia .... . .................... .

$5. 80
Free.
3. 96
2.19
5. 39
Free.
13. 59
2.63
4. 56
4.80
9. 79
5. 38
4. 08

Sweden ..... .. ............. .... .
North A.merica:
Dominion of Canada . . . . . . . . . . . . 25 p. ct. ad val.
Mexico ............. ,............
3.59
Central America:
Costa Rica ................... .
1. 54
Guatemala ................... .
5.51
Nicaragua ................... .
l. 86
Salvador ..................... .
4.40
West Indies:
·
Cuba..........................
. 76
Dutch West Indies........... 1¼ p. ct. ad val.
Guadaloupe.... . . . . . . . . . . . . . . .
3. 48

Duty per 100
pounds.

Countries.
West Indies-Continued.
Haiti. ........................ . .
Martinique ................... .
South A.merica:

$9.65
1.40
13.13
11.88
4.40
1.00
2.64
6.57

t:t:s~~~~.:::::::::::::::::::::
Colombia ..... .... .. . . ......... .

Guiana, British ... _........... .
Peru .......................... .
Venezuela .. .......... ........ .
Asia and Oceanica:
J' a pan. . . . . . . . . . . . . . . . . . . . . . . . . .
5 p. ct. ad val.
Philippine Islands.............
2. 27
Queensland . . . . . . . . . . . . . . . . . . . .
4. 12
South Australia . . . . . . . . . . . . . . .
4. 12
West A ustraUa...... . . . . . . . . . . 12 p. ct. ad val.
Victoria....... . . . . . . . . . . . . . . . . . 20 p. ct. ad val.
N ew Zealand..................
4.12
Tasmania............ . ......... 12½ p. ct. ad val.
French Oceanica.... .•. . . . . . . . .
2.13
Africa:
Mauritius.................. . ... 7½p, ct. ad val.
Cape Verde Islands . . . . . . . . . . . . 20 p. ct. ad val.
Cape Colony, Orange Free.State,
2. 00
and British Bechuanaland ....

Fresh lobsters and shrimp and turtles.-.A considerable trade has been
built up during the last fifteen years in the importation of fresh lobsters
from New Brunswick, Nova Scotia, and Newfoundland. These are
received alive in bulk and in packages holding about 140 pounds, Boston being the principal port of entry.
The customs returns do not permit an exact statement of the importation of fresh lobsters, but combine these with fresh and dried shrimp,
crawfish, and turtles. The total value of these products imported amounts
to about $210,000 annually, of which about $185,000 represents fresh lobsters; $20,000 shrimp, and the remaining $5,000 turtles. The shrimp
come principally from China and Hongkong, the turtles from Mexico
and the West Indies. The value of the fresh lobsters and shrimp and
turtles imported for consumption during each year from 1876 to 1894,
inclusive, is shown in Table 7 on page 444.
Table 64 shows the value of the fresh lobsters and shrimp and turtles
imported from each country during the nine years ending June 30,
1894, and the value of those imported for consumption.
64. Statement by countries of the imports of fresh lobsters and of shrimp and turtles into
the United States during each of the ten years ending June 30, 1894.
Countries from which imported.

1886.

1887.

1888.

1889.

1890.

- - - - - - - - - - - - - - - - - 1 - - - ·--+--- - - - - - - - - - - - Europe:

~~f~~~~:::::::::::::::::::::::::::::::::::::::::

$~~

$~~

Total Europe .............•...•....•.........

77

128

1~~

1u~tt1!;~~·::::::::::::·.::::::::::::::::::::::::: ········4· :::::: :: :: ······ ··2·
154
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64. Staternent by countries of the imports of fresh lobsters and of slwirnp and turtles into
the United States during each of the ten years ending June 30, 1894-Continued.
Countries from which imported.

1886.

1887.

1888.

1889.

1890.

North America:
CanadaNova Scotia, New Brunswick, etc............ $61,669
$62,974 $100,315 $112,914
Quebec, Ontario, etc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
3
79
British Columbia . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
25 . . . • . • . . . .
137
12
Newfoundland and Labrador ................................................. .
7,027
647
Mexico ... ......... ·.. . . . . . . . . . . . . . . . . . . . . . . . . . . . .
305
679
668
Costa Rica...................................... ..........
10
10
West Indi.es2,239
British . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
613
1, 187
2, 154
287
Dutch.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
460
542
582
SpanishCuba .. . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .. . . .
653
404
710
353
Santo Domingo . . ........................ __ ..
65
83
55
20
Total North America ...................... .
63,790
South America:
Colombia ................................................. .
Venezuela.......................................
834
Total South America ...................... .

Total Asia ... . ............................. .

834

Total entered for consumption... ....... .. . .

104, 634

123,578

1,420
472
2,179
50
6,095
119,455

30
1,121

130
160
3
142 . ..•...••. ..••• ••• ••

1,151

272

160

3

3, 296
121
38

3, 691
151

10, 015
1, 540
11

- - - - - - - - - - - - -1- - - - J . - - - 2,156

All other countries ............................... .
Grand total . . . . . . . .. . . . . . . . . . ... .. . . . . . . . . . .

65, 879

$109,176
30
33

1,778

3, 455

3, 842

11, 566

- - -- - - - - - ------25
719 ................... .
250
----·
- ·· --·
----------- ----·
-

67,107
68,961
109,215
127,734
131,075
l====r.====l== = =l====i-::===
64, 632
76,452
105,161
123,093
125, 831

1892.
1893.
1894.
Total.
Countries from which imported.
1891.
- - -- - - - - - - -- - - -- - - - - 1 · - - - - - -- - - - - - - -- - - -- Europe:

ii;f
~~~ ~-~~~.~~~::::::::::::::::::::::::::::::: ······$22 ·
France . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
69

$l,

!l

0

536

1rr~th1r~: :::::::::::::::::::::::::::::::::::::: ......~~~. ........ ~ .

$101
199
100
22

$51
144

$1,037
418
1,227
278
40

3,000
1,627
422
195
Total Europe ............................... .
211
=====•==~-,.-~,== ===== = =
North America:
CanadaNova Scot,ia, New Brunswick, etc.............. 146,944 174,995 226,551
180,177 1,175,715
792
Quebec, Ontario, etc...........................
13
65
173
429
250
British Columbia............ . ....... . ........ .
37
6 •••••••••.•••••• .•• .
7,036
5
Newfoundland and Labrador.................... ...... .. . .
4
14,352
2,825
2,035
Mexico... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
3, 618
2, 155
1,462
970
Costa Rica ................... .. ........... . ............ .... ··········
West Indies17, 709
British......... .. . . . . ... . . . . . .. .. . . . . . . . . . . . . .
3,045
1,421
2,654
2,217
2,073
Dutch......................................... ... . ...... .... ......
67
85

Spc~ts::-=-......................................
1,510
2,541
1,347
850
Santo Domingo .............................................. · · · · · ...... · · · · · · · · · · · · ·

14,463
223

Total North America . . . . . . . . . . . . . . . . . . . . . . . 155, 167
181, 187
233, 802
186, 583 1, 234, 075
South A~erica:
323
Colombia . .. ......... ..... .......... . ...... ... . . ...... ..... .......... · ···. · · · · · · ·· · ·· · · · ·
2,217
Venezuela....... .. . . . .................. ......... .......... ....... .. .
45
75
l - - - - 1 - - - - -11 - - - - - - - - - - - - - - -

Total South America .................................. · · · - · · · -- ·
Asia:
China . ......................................... .
Hongkong ................................ .. .. . .
.Japan ...... . .. .................. ...... ...... ... .
Total Asia .............................. ....

45

75

2,540

===-~===-===
21,126
2,725
195

14, 910
4, 828
241

16, 491
3, 518
241

13, 325
3, 483
370

86, 379
16, 775
1,096

24,046

19,979

20,250

17,178

104, 250

~-----_-- 1-.---+c==-=-i~===~==c=
545 .......... ..........

2, 009

All other countries . .............................. .

470

Grand total. .... ............................

179,894

203,338

254, 51U

204,031

1,345,874

Total entered for consumption . . . . . . . . . . . . . .

180, 783

207, 221

255, 780

199, 199

1, 338, 152
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X.-MARINE OILS.

General foreign trade in marine oils.-The decrease in exports of
marine oils is largely responsible for the falling off in the extent of our
foreign trade in :fishery products, and the decrease in oil exports is a
necessary consequence of the decline in the whale :fishery. In 1876 the
value of the domestic marine oil exported was $1,802,318; in 1894 it
was only $140,851. The total value of :fishery products exported during
the former year was $5,806,445, and in the latter it was but $4,258,30!i .
.A. large qu~ntity of menhaden oil is now exported for use as a lubricant
and in dressing leather, etc.
The following compilation shows for a series of twenty-six years
ending June 30, 1894, the quantity and value of foreign marine oil
imported into the United States, the domestic oil exported, the excess
of each item over the other, and the average value per gallon of each
class:
65. Statement of the f 01·eign trade in rnarine oils du1·ing the twenty-six years ending in 1894.

Years
ending
June30-

Imports for consumption.

Average value
per gallon.

Exports.

Dollars.

Imports.

85,855
87,049
- 1,004,630
- 1,519,137
- 783,255
802,093
- 1, 052,542
- 1,758,085
- 1, 472,293
- 1,250,488
- 2,812,444
- 1,009,267
125, 116
- 1,070, 34.8
18,294
·49,683
785,111
- 1,181,080
- 1,318.396
- 1,440,796
- 195,019
- 1,701, 015
- 1,167, 162
- 639,883
+ 716,307
+ 294,607

-$1, 016, 374
- 653,543
- 941,178
- 1, 373,934
- 1, 130,286
945,695
- 1, 075,021
- 1, 651,069
- 1, 202,690
- 1,000, 179
- 1,350,532
- 612, 974
170,883
701, 692
125,332
142,
316
294,881
422, 296
- 385,542
- 317, 330
91, 102
- 469, 427
287, 428
186, 968
665
+ 192,
+ 43,659

$0. 476
. 510
. 514
.458
. 458
. 541
. 554
. 748
. 632
. 561
. 509
.450
. 460
.488
. 580
. 478
. 521
. 484
.458
1. 661
. 274
. 314
. 379
.458
. 310
. 313

21,470, 808 1 -22, 146,417

-16, 312, 348

........... -----···

Values.

Gallons.

897,388
723,626
397,386
346,183
261,314
301,585
334,495
202, 192
188,736
377, 898
246, 749
495,775
787, 264
553,641
483,710
782,301
402,503
183,599
187,577
55, 705
387,021
305,591
300, 159
329, 945
922,107
588,978

$426,874
369,167
204,228
158,504
119, 788
163,046
185,404
151,249
119,340
211,847
125, 547
223, 139
361,956
270,250
280, 575
373,773
209, 845
88,811
85,839
92,515
105,938
95,947
113,775
151, 000
285. 593
18~, 510

811,533 $1,443,248
810,675
1,022,710
1,402,016
1,145,406
1, 532,438
1,865, 320
1,044, 5ti9
1,250, 074
1,103,678
1,108, 741
1,387,037
1, 260,425
1,960,277
1,802,318
l, 322, 030
1,661,029
1,628,386
1,212,026
3,059,193
1,476,079
1,505,042
836, 113
912,380
532,839
971, 942
1,623,989
405, 907
502,004
831,984
5lll, 089
1,187,614
504,726
1,364,679
511, 107
1,505,973
471 , 381
1,496,501
409,845
582,040
197,040
2, 006, 606
565,374
1,467,321
401,203
969,828
337,968
205, 800
92,928
294,371
140,851

Total. 11, 043,428

5,158,460

33,189,845

1869 .. .. .
1870 .....
1871. ....
1872 .....
1878 .....
1874 .....
1875 .....
1876 .... .
1877 .....
1878 ... ..
1879 .....
1880 .. .. .
1881. ... .
1882 .....
1883 .....
1884 .... .
1885 ..•• .
1886 ..•..
1887 .....
1888 ...•.
1889 ...•.
1890 ... ..
1891. ... .
1892 .... .
1893 ...•.
1894 . ....

Gallons.

Balance of trade.

Domestic exports.
Values.

Gallons.

+

-

-

$1. 778
1. 262
. 817
. 822
1.197
1. 005
• 909
• 919
• 796
. 744
.483
. 556
. 584
. 598
. 809
• 620

.425
• 375
. 313
. 274
.339
. 282
. 273
. 348
. 452
.478

_The sign+ indicates excess of imports over ex.ports; - indicates excess of exports over imports.
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66. Statement by count1·ies of the foreign trade in marine oils during the ten years ending
•
·
June 30, 1894.
Imports.

Exports.

Gallons. Values.

Gallons. Values.

Balance of trade.

Countries.
Gallons.

Dollars.

.Average
value per
gallon.
ImExports. ports.

- - - - - - - - - -1- - - - - - - - - - - - - - - - - - - - - - 1 - - - - - 1 - - - - Europe:
.Azores, and Madeira Islands.. ................
Belgium................
France . . . . . . . . . . . . . . . . .
Germany ...............

$5, 408 . ..........••...... + 22, 733 +
5, 408 $0. 238 . ..... .
584
37,089 $14, 253 35, 964 13, 669
. 519 $0. 384
3. 353 1, 310, 334 438, 721-1, 302, l!l8 435, 368
. 412
. 335
107,677
454,648 120,179- 227,656- 22,502
.474
.286

22, 733
1, 125
8, 136
226,992

~:ti~~i~~~i;:::::::::::: ····i: 65i · · -· · ·57i

1~:~ig ~: i~~ = 1~: 1~~ = ~: !~i ···: 346 :m

Sw~den a~d Norway .... 1,337,077 686, 161 . ..... .•........... + 1, 337,077 + 686, 161
Umted Kmgdom!
England..............
SJ, 305
47, 780 3,505,300 1,331, 719-3, 420,995 -1, 283, 939
Scotland..............
7,168 _ _2, 669 4,748, 433 1, 335, 450--4, 741, 265-1, 332,781

ToW Enrnpo ....... 1, 689, 187

85!,

'°l''

1

073, 8663, 258,439 -S, 3~ 179 -2, 404, 236

. 513 ......•

. 567
. 380
• 372 ~

• 506 - ~

North .America:
Canada·
Nova Scotia and New
Brunswick.......... 977,184 252,745
10,749
2 577 + 966,435 + 250,168
. 259
. 240
Quebec and Ontario...
47,597
18, 796
18, 990
12'.123 +
28,607 +
6,673
. 397
. 638
British Columbia..... 134,685
38, 373
72,263
22, 0:>71 +
62,422 +
16, 366
• 284
. 304
Newfoundland . ......... 571,600 180,243 ................... + 571,600 + 180,243
. 315 ....•••
Miquelon and Langley..
15, 431
3, 501 .. ... ......... . .... +
15, 4311+
3, 501
• 2271 ....•..
Mexico...................................
88,452
37,311- 88,452- 37,311 .......
.422
Central .America........ . . . . . . . . . . . . . . . . . .
3, 775
2, 339 3, 775 2, 339 . . . . . . .
• 619
West Indies . . . .. • . .. • • .
10, 011
5, 324
39, 900
19, 699!29, 889 14, 375
. 532
. 495
Total North.America 1,756,508 498,982 -

234,129

96, 056\+1, 522,379 +

South .America:
.Argentina .......•••......................
Brazil. ................ . .
Chile ...• .................................
Colombia ..... . .......................... .
Peru .................... . ................ .
Uruguay ......•......... ..... ............
Venezuela ....••..•.....

185
3,127
2,543
5,252
12,086
2,216
4,378

1381, .8 392, 0763,274 4, 039528l, 244-

185
3, 1282, 5435, 25212, 0862,2164, 378-

Total South .America ..... ... -1-....... -

29,787

13, 138-

29,787 -

.Asia and Oceanica:
China . ..................
Hongkong . . . . . • . . . . . . . .
Japan...................
British .Australasia.....
Hawaiianislands.......

5,430
2, 293
473,549
10, 153

. 284

. 410

-138 . ............
1,839 .........
2,076 ...........
3,274 ..........
4,039 ...... ...
528 ----···
1,244 .... ......

. 746
. 588
.816
.623
. 334
. 238
. 284

·--- ·--

.441

13,138

1,000
... ...... +
5,430+
1,000
.184. ..... .
594
118, 616
44, 526 116. 323 43, 932
. 259
. 376
84,881 ................... + 473, 5411 +
84,881 . ......
. 180
2, 914
612, 335 215, 677 - 60:0: 182 212, 763
. 287
. 352
7, 796
3,3767'.7963,_376 . . . . . . . . 433

Total .Asia and - - -\
Oceanica .... . ..... ~ · 425 ~ : · 389

738, 747

263,579 -

All other islands and ports --4701-- 367

4, 204

1, 211 -

. 182

. 343

844

. 781

• 288

~~ ~~ 11,080,733 3,632,423 -7, 143, 143 -2, 189,482

. 366

. 328

1

Grand total. ........

402,926

247, 322- 184,190
3,734 -

NOTE.-In balance of trade,+ indicates excess of imports over exports; exports over imports.
·

indicates excess of

Imports of marine oils.-The marine oils imported consist of three
classes; viz, cod-liver oil, seal oil, and whale and fish oil. Of the imports during the last ten years, the first- named comprised 53 per cent,
the seal oil 3 per cent, and the whale and fish oil the remaining 44 per
cent. The following compilation shows the quantity and value of each
class imported for consumption during the twenty-six years ending in
1894 and the average value per gallon.
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67. Statement of the qiiantities ancl values of riw.r ine oils imported for conswpiption into the
Unifod States during each year frorii 1869 to 1894, inclusive.
Cod·liver oil,
Year ending June 30-

Gallons.

Values.

1869 •....................... ·····
1870 . . ..... • ......... .... ....... •.
1871. .........................•..
1872 ........... ·-· ... ---- .. ---···
1873._. - ··-· - ·- ....... .. .... .....
1874. ___ ..... _........... . .......
1875 .. _.. ...... ..... . . ··- ........
1876 . . ..................... ·-·--·
1877 •............. .. ...... . ......
1878 ....................... ···••·
1879 ........... ···••· . • ..........
1880 •. .•..•. •• • .• : .•• ....... .....
1881. .............................
1882 .•••......................•..
1883 .................. ..... ......
1884 .............................
1885 .... ····-·· ······· ··· ·• .••••.
1886 ....... .... .......•. ....••...
1887 ..••.•.......................
1888 .••.......... ... ..•.. ...•• . ..
1889 .•................•..•..•••..
1890 _.. .. ... - .. ·-· ......... ··-· ..
1891_. - - ..... ·- ·-·- ..... · -· ···--·
1892--- ........ ······ ·····-···--·
1893 .. - ........... ··- ···-· .. ·-· ·1894 .•••..... -. ··--- -· ··-·· ·--··-

2,682
158,739
44,513
249,934
198,856
181, 759
236,579
108,798
141,995
297,269
172.176
315; 910
516,657
302,137
218,716
412, 135
221,030
115,454
130,296
165, 633
287, 183
267, 555
248,894
202,959
190,432
209,865

$1,234
73,020
20,476
114,870
94,862
105,595
142, 319
71,920
97,041
179,534
94,671
152,441
236,763
162,563
159,271
275,078
153,945
67,652
69,326
78,233
81, 5~9
86,476
98,865
115,577
99,709
99,318

Total ..... - ..... __ ... .....

5,598,156

2,932,348

Seal oil.
Average
values
per
gallon.
$0. 460
• 460
.460
• 460
.477
. 581
.602
. 661
• 683
.604
• 550
• 483
. 459
• 538
. 733
• 667
• 696
. 586
. 532
. 472
.284
.323
. 397
. 569
• 524
.473

I-····--·-·

Gallons.

Year ending June 30Gallons.

1869. _...•........... · -· · ... -- ...
1870. ··--·. ·-- --- ........... ·-· ..
1871. - .. - ... - . - - . - .. - . - - - . .......
1872s .. .... ....... . · -·· .. ···-·· ..
1873 ............ ··- .. . ... -· . .•...
1874 .... ............ . ······ ····•·
1875 ... . .... ··-· . .. . -·· .. ...... ..
1876 .............. ·.· .............
1877 .......... -·---·------- ----1878 ..... ... ..... ······ ..........
1879 •..... ... . ... .... ···-· .......
1880 ....... . .................... .
1881..-·-··············· ··· ······
1882 .................... .. ...... .
1883 ... ..... . . _. ................ ..
1884 .•..... ·-· ........•.... ····-·
1885 .......... . ···--· ---··· ......
1886 ... ..... ··--· ...... ··-· ......
1887 .• _.. ·- --·. ·-·--· ···-·· ·-· · ··
1888 .• _.......... ···-· ...•... · --·
1880 .•. _. . ·-· .. · ····. ·-··-· ··--··
1890 .... _.. ···-·. ··-·-· ·-···· ... .
1891 .... ·-·-··-----·· ····- . ·-·· ..
1892 . ............ ··-- .. ·-·--· ..• .
1893 . . _-·. · -· .. ·-· ··- ............
1894 · ··-······· ...... ·•••·· ······

465,274
87,837
146,797
95,941
62,448
119,472
97,696
72,440
46,331
56,347
74,355
175,578
270,507
175, 122
264,382
355,298
179,050
65,584
52,553
54,489
98,500
35,462
51,015
99,274
676, 854
371 ,244

Total _.. _. _. . _..... _......

4,249,850

Values.

Average
values
per
gallon.

429,432
477,050
188,076
308
10
354
220
20,954
410
24,282
218
4,287
100
76,380
612
14,868
2,423
2,561
4,728
1,216
1,338
2,574
250
27,712
54,821
7,869

$242,937
251,929
100,994
254
2
173
156
23,216
80
11,369
89
1,938
72
30,861
550
7,719
1,087
943
2,586
573
670
758
97
9,046
18, 70e
2,956

$0. 566
.528
. 537
• 825
. 200
• 489
. 695
1.108
.195
. 468
.408
. 452
. 720
. 40!
. 899
. 519
. 449
. 368
. 547
• 471
. 501
. 294
. 388
.326
• 341
. 376

1,343,053

709,761

............

Total.

Whale and fish oils.

I

Values.

Average
values
per
gallon.

Gallons.

Values.

Average
values
per
gallon.

897,388
723,626
397,386
346,183
261,314
301, 585
334,495
202,192
188, 736
377, 898
246,749
495,775
787,264
553,641
483,710
78'.l, 301
402,503
183,599
187, 577
55,705
387, 021
305,591
300, 159
329,045
922, 107
588,978

$426,874
369, 167
204, 228
158,504
119,788
163,046
185,404
151, 249
119,340
211, 847
125, 547
223,139
361, 956
270,250
280,575
373, 773
209,845
88,811
85, 839
92,515
105,938
95,947
113,775
151,000
285,593
184, 510

$0. 476
• 510
• 514
.458
• 458
. 541
. 554
• 748
.632
• 561
. 509
• 450
.460
• 488
. 580
. 478
• 521
.484
.458
1. 661
. 274
.314
. 379
. 458
. 310
. 813

1,516,352 ............. 11,043,428

5,158,460

.............

$182,703
44,218
82,758
43,380
24,924
57,278
42,929
56,114
22,219
20,944
30,787
68,760
125, 121
76,826
120,754
90,976
54,813
20,216
13,927
13,709
23,679
8,713
14,813
26,377
167,178
82,236

$0. 393
. 503
. 564
.452
• 399
. 479
• 439
. 775
.479
• 372
. 414
• 392
. 463
.439
. 457
. 256
. 306
. 308
. 265
• 252
. 240
. 246
• 290
• 266
. 247
. 222

These oils are received principally from Norway, Nova Scotia, Newfoundland, Japan, and Germany. During the last ten years the imports from Norway and Sweden have amounted to 1,337,077 gallons,
wor h G G,161; from Nova Scotia and New Brunswick, 977,184 gallons,
worth 252,745; from Newfoundland, 571,600 gallons, worth $180,243;
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from Japan, 473,549 gallons; and from all other countries combined,
580,180 gallons, making a grand total of 3,937,590 gallons, the value of
which was $1,442,941, exclusive of import duties. The European continent furnished 1,689,187 gallons, worth $854,203; the .American continent, 1,756,508 gallons, valued at $498,982; and .Asia and .Australasia,
491,425 gallons, worth $89,389.
The greatest annual receipt during this period was 967,438 gallons
in 1893, and the smallest was 181,835 in 1886, the annual average for
the period being 393,759 gallons. The receipts from Europe are quite
constant, none of the last eight years varying more than 35 per cent
from the annual average. The imports from the British Provinces are
far less regular, sometimes varying over 200 per cent from the annual
average. The receipts from the Provinces in 1892 were 99,299 gallons,
while in 1893 they reached 548,181 gallons, an increase of 554 per cent.
In 1894 they decreased to 160,960 gallons.
Table 68 shows the imports from each country, the imports for consumption, and the amount of duties paid thereon during each of the
ten years ending June 30, 1894.
68. Staternent by countries of the imports of marine oils into the United States during the
ten years ending June 30, 1894.
Countries from which
imported.
Europe:
Azores, and Madeira Islands.·············-····

1885.

I

1886.

' 5,974

$1,501

12,007

$2,718

15,852

14,061

46,857

46,283

1,250
12,036
39
73,795

587
7,568
18
50,519

5,444

6,071

9,704
360

6,881
115

74,127

66,916

109,191

North America:
CanadaNova Scotia, New
Brunswick, etc .... . . 148,966
Quebec, Ontario, etc ....
9,794
British Columbia ...... 46,348
Newfoundland and Labr ador .................. 62,011
Miquelon, Lanfiley, etc ..
British West ndies .....
8,216

60,837
5,470
13,932
50,912

i:~ti~ ::: : : : : : : : : : ::: : :
Germany ................
Netherlands ...........•.
Sweden and Norway .....
United KingdomEngl and . ..............
Scotland .....•...• . ....
Total Europe ........

1888.

1887.

Gallons. Values. Gallons. Vaiues. Gallons. Values. Gallons. Values.
------ --- --- --- --- --1,875
50
688
14,494
25
99,974

$375
26
246
7,569
20
53,621

3,921

68,406

31,108
1,763
32,175
2,585

1,217

$384

--------· ··-·-····

...... . .... ...........
20,038
34
116,854

10,994

2,961

13,382

8,560

121,027

64,818

151,525

86,128

8,548
898
8,578

14,078
1,071
34,051

3,384
696
9,067

77,468
1,347
9,002

16,427
346
2,800

1,568

1,888

867

1,034

347

1

7(i0
1,243
170

389
281
151

10

.........

79,653

242,450

13

66,177

--------- . ....... ..... ····----· ---------

- - - · - - - - - - - - - ---- - - - - - - ====

479
2,064
-----. -... . ....
...... ............
- - -- - - - -- - - - - - - - - - - -- ---20,399
90,915
Total North America. 275,335 136,092
51,088
14,014
67,631
19,592
- - - - - - - - ---- - - - - - - - - - ---A sia:
4,941

China .•...•..... .. ....... ............ ..... .... .

ri:t:~~-~::::::::::::::: ---101,265
24,832
- --

2

23

-····
---- - - - - - - - - - - - -····23
Total Asia . ........ .. 101,265
2,163
821
10
24,832
5,012
787
-------All other islands and ports.
453
323
1
17 ·-· -····· ....... ..... ............. ...........
Grand total. •.. .. .... 451,180

Ti~~~~~~~~~-~~~~~~~~~~~{

228,163

5,010

786

181,835

88,802

*224, 030 *120, 168
178,473
89,676 }188, 599
Amount of duty . .... .... .
. 22,418 ............

88,811
22,203

* Free of duty.

174,278

- --

187,577

-········

106,550

- - -·· - - -

--

85,839 221,077
21,459 ............

92,514
23,128
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68. Statement by countries of the imports of marine oils into the United States during the
ten years ending June 30, 1894-Continued.
1889.
1890.
1891.
1892.
Countries from which im·
1
ported.
_G_a_l-l o_n_s·. j, -V
- al_u_e_s_ ,1_G_a_ll_o_n_s_,
. ·v-al_u_e_s.- 1-G_a_l_lo_n_s_,.,-V_a_l_u-es-.-i-G-a_ll_o_n_s.~V-a-lu-e-s.
- - - - - - - - - -- ]·- - - -

- -- - ---- ---- ---- ---- - - - - ----

Europe:
Azores, and Madeira Isl·
ands •..........•........ ·. •... . . . . • . . . • • • .
1, 660
$430 ................... ............... ..
Belgium . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . .
625
$36!
England.................
5, 620
$2, 258
4, 293
1, 602
16, 183
$7, 182
1, 538
863
France . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
30
117
100
90
Germany . . . . . . . . . . . . . . . . 14,471
5,008
26,397
8, 541
20,674
8,398
39,375
20,573
Netherlands.............
35
15
1,480
471
17
13
14
11
Sweden and Norway..... 109, 532
44, 458 147, 824
56, 977 '.!18, 881
93, 616 161, 949
95, 298
Total Europe...... . . 129,658
N ortb America:
CanadaN ova Scotia, New
Brunswick, etc ..... . 164, 185
Quebec, Ontario, etc ... .
83
9, 805
. Britisb. Columbia ..... .
Newfoundland and Lab·
rad or ............ : .... . 130,367
950
Miquelon, Langley, etc ..
210
British West Indies .....
Total N orthA
Asia:

51, 739

181,654

68, 021

255, 785

109,326

29,084
50
2,994

67,578
269

12,725
132

35,890
14,705
450

7,383
4,495
112

13,027

3,767

---···-·· ····---·-

27,212
190
84

11,578

2,730

······--····-····
............. ---·--·-·

203,601

117, 199

90,960

:t4, 601

---·----184

--------·
--------216
107

46

8,155

1,975

1,369

192

--------26, 814
erica. 305,600
59,614
79,425
64,288
15,864 100,668
- - - - - - - - - ---- - - - - - 15,587

-~~\~!~.~-~~~~~.~~.~::::··
·-~~·.:~~-6 ...~·.~:~.
::::::::: ::::::::: :::::::::
:::::::::
······io· ........3
Hongkong...............
194 ......... .........
192
39
132
32
Japan................ . ...

9,848

1,401

6,300

1,828

250

55

2,398

426

Total A sia. . . . . . . . . . .

20, 607

4, 509

6, 300

1, 827

442

94

2, 540

461

======== =-========

======== ========= ====== ========= - - - 6- =========
20

========= = -·-

========= ==::===== ==-=== ====== - - - =====-=--

All other islands and ports. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .
Grand total.......... 455, 865

115, 862

267, 379

85, 436

320, 515 125, 284

306, 815

144, 494

95,947
23, 987

300,159

329,944

151,000
40, 603

=========-== -====== ======== ====- ===== - - - .=-====

Total entered for con sump.
tion ... : .......•..••• .. ... 387,020 105,937 305,591
Amount of duty. . . . . . . . . . . . . . . . . . . . . 26, 483 . . • . . . . . .
1893.

113,775
33, 299

1894.

TotaL

Countries from which imported.
Gallons.
_ _ __ _ _ __ _ _ _ _ __

Values.

Gallons.

Values.

Gallons .

Values.

, _ _ _ _ - - - - - - - - - - - - 1 - - - - - 1 -- - - -

Europe:
Azores, and Madeira Islands ...... . . .. .. . . .. .......... . . ........ . . . . .. . . . .

~:~~~~~-::::: :: ::: ::: :: :::::::::::: ···· o: oos· ···$2; sis· ...... ~~~- .....!:~~.
i:~:e~1lnd; ~~: ::: ~ ::: : : ::::::: ::::
39, 54~
13, gig ... ~~~~~~ .... ~:~ ~~~.

22,733

$5,408

22U~i
1,337,077

107, ~~i
686, 161

~: g~

Sweden aucl Norway............... 165, 209
87, 123
196, 202
93, 080
United KingdomEng:land..... .. . . . . . . .. . . . . . . . . ..
13,017
5,879
11,203
5,523
84,305
Scotland ....•..•............... . . ~ ~ ~ _ _ 1...:1_2_58_ f---~
7,_1_68_

3,

i~~

47,780
2_,_6_69

___
1

Total Europe ••................ =2~27='=2~95~ 1._ ll_O_, 5_4_1_,_=-=2=
35='=3=24=='l==
l l=l=,1=0=9=1===1=, =68=9=,=18=7=l ===85=4=
, 2=0=3
North America:
CanadaNova Scotia, NewBrunswick,etc. 242,515
64,683
104,436
25,073
977,184
252,745
Quebec, Ontario, etc.... ..........
18,023
6,476
542
233
47,597
18, 796
British Columbia................
2,041
690
620
154
134,685
38,373
N ~wfoundland and Labrador . . . . . . 285, 602
75, 980
55,353
14,885
571, 600
180, 243
J1~1;1e~on,Lantey,etc............. .......... ..........
12,417
2,832
15, 4lll
3, 501
n 1s West ndies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
10, 011
5, 324
- -- - - ---- - - - 1- - - -- 1 - -- Total North America.......... 548,181
147,829
173,377
43,177
1,756,508
498,982
Asia:
=====1°====== ·1 = ====
BritjshEast Indies ............ ..... ....•.• ·• . . . •..... .. . . •. ... . . . . . . .......
10,153
2,914

f~i~~~::::::::::::::::::::::::: --~~~j~f · ·~~.-~~f ..i5:::::- ···24::~~Total Asia···.·................

47tm s::m

191, 962
30, 771
161, 124 - 25-=-,-2-63- i.--4-IH-',-4-25-1 .--89--',-3-89
= = = ===== t=======Jc=== =
.A.11 other islands and ports ....................... _
10
7
470
367
Grand total.·· ······· .......... ~ ~
=1=79=,=5=56= l==
3,=9=37=,=5=90=1==
1,=44=2=,=9=41

569,835

l~~~~t~ri~t;r. ~~~~~~-~~~~~: :::::: .. ~~~~ ~~~ - 2~~: ~~~ -.~~~~ ~:: - l~t ~i& ..:'.~~~·- ~~:. 1, m: :~~
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Exports of marine oils.-The marine oils exported are classified as
sperm oil and whale and fish oil. The extent of the export trade from
1790 to 18:.!0 is given in Table 19. The exports since 1820 are shown in
Table 20, on pp. 464-465. During recent years the exports have been
principally to Scotland, England, France, Australia, and Germany,
those five countries receiving over 95 per cent of the total quantity
exported. The remaining exports are sent to Hongkong, Mexico, British Columbia, Belgium, etc. During the last ten years the exports to
Scotland have aggregated 4,748,433 gallons; to England, 3,505,300 ; to
France, 1,310,334; to Australia, 612,335; to Germany, 454,648, and
to all otlier countries combined only 449,683, making a grand total of
11,080,733 gallons.
Table 69 shows by countries the quantity and value of the marine
oils exported during each of the ten y~ars ending June 30, 1894:
69. Statement by co.untries of the exports of mai·ine oils from the United States during the
ten years ending June 30, 1894.
1885.

Countries to which
exported.
Europe:
Belgium .................
France ..................
Germany ................
Ital.v ................. .. ..
• Netherlands ....... ..... .
United Kingdom-

1886.

1887.

1888 .

I

Gallons. Values. Gallons. Values. Gallons. Values. Gallons. Values.
-----1,030
231,694
63,974

$1,070
90, 722
20,633

4,600 $3,470
468, 617 154,649
76,523 21,977
3,000
1,100
7,400
3,352

------·-··
·------143, 579 $44, 482

244,327
87, 007

$58, 501
2~. 872

386,255 165,333
535,819 198,321
430 934
507,747 207,365
317, 3;15 117, 0:§_ 584,372 156, !:155
219,610 115,729
589, 18J
Total Europe ...... .. 1,024,546 435,932 1,263,730 466,924 1,410,086 438,249 1,352,494

156, 8;l3
127. 023

------···
· -------·
491
413

145,784

38,085

------·--·
532

·····-··
406

---------· -------9!:13

741

::o11:~i :::::::: ::: ::::

North America:
CanadaNova Scotia, New
Brunswick, etc ... ...
Quebec, Ontario, etc ...
British Columbia ......
Mexico ..................
Central AmericaCosta Ri,:a ....... . .....
Guatemala .............
Honduras ..............
Nicaragua . ... .........
San Salvador ..........
West IndiesRritish ................
Danish
Dutch . ::: : : :::::: ::: : :
French ................
Haiti ........... .......
Santo Domingo ........
Spanish-Cuba ........
Puerto Rico .
Total North .America.
South .America:

350
4,200
13,186
5,025

272
1,502
3,708
1,943

148
9,402
1,875
7,055

46
8,671
787
3,326

579
3
72
60
36

377
6
45
45
44

963
6
121
101
60

538
8
64
64
62

1,715

917

2,589

1,023

---------- -------900
271
187
739

710
107
112
457

--- ---

t{fz~l~~~~-:::
~:::::::::::
Chile ....................

27,323

10,245

426
73
4
329
10
842

338
90
7
183
14
632

382

160

128

117
30

98
10

72
148

25
50

11
69

126
203
145
53
10

901

306

795
20
112

324
16
69

388
386

209
302

498
30

350
28

-·-------- ............

470

31

60

20
8

-----187
--- ------ 751
--·- -------462
196
891
]5

-------- - ·---------·
--- 18,697
4, 28::.
6,098
--- --- ------

53
20
..............
827
346
253

2,165

8L6
2,388

7,914

35
520

.i,m

1,204

····--- -

2,234

--------

---

4,860

5,375

60
101
44
..................
··-------297
345
493
524
188
123
517
869
1,281
30
210
214
- -8,559
24,597 16, 180
52
720
1,516
182
506

97

-------- ...........
---·-----·
505
137
:!, !l34

365, 970

34
15

......... .

312
283
196
Colombia ................
136
782
266
Peru .....................
Venezuela ...............
---------1,246
407
1,593
2,341
840
2,976
Total South .America.
----- --- --- --- --- - - -.Asia and Oceanica:
16,
78',
6,091
14,521
5,688
Hongkong ....... .. ......
15,430
4,
ID
13,635
5, 701
68,729 22,075
107, 540
31,971
Britiish .Australasia ...... 120,024 51,664
54,032 18,585
467
124
919
62
Hawaiian Islands ........
392 ~
8ti2
~
Total .Asia and Oce85, 983 28, 290
anica .............. 134., 521 57,757
71,211 25,192
36, 79
123, 52:

.All other islands and ports.

99

1D5

1:J 9

Grand total. ........ . 1,187,614 504,726 1, 36!, 679 511,107 1, 505,973 471, 381 1, 496, 501

409, 84.5

F. R. 94--34

63
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69. - staternent by coiintries of the exports of marine oils from the United States cluring the
ten years ending Jiine 30, 1894-Continued.
Countries to which
exported.

1889.

1890.

1891.

1892.

Gallons. Values. Gallons. Values. Gallons. Values. Gallons. Values.

- - - - - - - -- - -1- - - - - - - - - - - - - - ' 1 - - - - 1 - - -1- - - -1- - Europe:
15, 967 $3, 839
Belgium . . . . . . . . . . . • • . . . .
200
$65
France...................
10, 484
3, 694
99, 134 41, 383
Germany . . . . . . . . . . . . . . ..
2, 595
1, 670
15, 786
5, 813
Netherlands .............................. .
490
135
United KingdomEngland
351,189 112,303
537,403 177,889
Scotland : : : : : : : : : : : : : : : 153, 463 56, 150 1, 210, 048 293, 728

85

$30
1
13,654

15,207
30,668
11,349

383, 600 141, 240
919, 559 204, 731

220, 250
609, 240

3

49,008

-----1-----1· - - · - -1-----1·---~----- - Total Europe ...... _.

517,931 173,882 1,878,828 522,787 1,352,255 359,656

-

886,714

$5,779
11,683
3,422
102, 992
181, 124

-

305,000

= = = = : : = = = ===========--------===

North America:
CanadaNova Scotia, New
Brunswick, etc.......
50
22 . ... •. . . . . . . . .. . . .
4,910
667 ................. .
Quebec, Ontario, etc.... . . . • • . . . . . . . . . . . . .
220
96 . . . . . . . . . . . . . . . . . .
90
78
British Columbia......
9
9
35,581
9,086
10,291
4,315
4,797
1,946
Mexico . . . . . . . . . . . . . . . . . .
5,232
3,006
4, 105
1, 258
7,194
3, 536
18,375
7,716
Central America-36 .................. ······· .......... .
Costa Rica ............ .
16
29
50
Guatemala ........•....
8 .••••••••..••••.•. •••••••••· ......................... .
10
122
42 ................... ................ .
Honduras ............•.
98
34
5
6
24
52
15
30
Nicaragua ..• . .•.......
52
71
35
26 ................. .
San Salvador .....•....
19 .... .. . .. . . . . .. ...
25
West Indies740
304
340
British ................ .
966
1,321
521
561
1,502
26
14
Danish .............••.
18
39
64
82
17
Dutch ......... .. ..... .
26
65
43
2
5
234
374
23]
75
130
Haiti ........ . ....•....
655
82
571
144
294
153
299
Santo Domingo ..•..•..
563
188
7a
998
Spanish1,978
4,055
163
Cuba ................ .
417
500
792
794
2,101
Puerto Rico ........ .
50
20
Total North America

8,655

5,206

44, 899

12, 232

24, 292

9, 344

28, 848

12, 508

====f====1=== = = = = = = =

South America:

t:tz~l:~~~.: :: :: :::::: ::: :....... ~~ ...... ~~ ....... iii4.... 'iii2' ::: ::: :: :: :::::::: ...... ios .... ···s2
Chile.... . . . . . . . .. . . . . . . .
Colombia . . .. . •• . . . . . . . . .
Peru.................... .

~~~:itlia:::::::::::::::
Total South America

Asia and Oceanica:
Hon~kong .........••••..
British Australasia ...•..
Hawaiian Islands ....... .
Total Asia and.
Oceanica .......... .
All other islands and ports.
Grand total..........

128
599
1, 677

91
287
673

60
281
3, 763

62
133
1, 046

60
134
1, 662

2 2
' ~~

5

4, 705

1, 654

12,357
35,527
2,218

4,072
11,210
832

50,102
647

59
97
460

560
244
2, 021

250
128
641

8,641

2, 544

1,886

636

2,983

1, 131

11,006
63,076

4,630
23,131

9,644
78,708
506

4,110
27,211
225

11,126
40,157

4,585
14,744

16,114

74,082

27,761

184

156

88,858

31,546

49

30

~g ....4."2ii. --i;i4i ........ so· --···20· ....... 50· ······so

-:-==========- , =====
. .............. ..........

·= =======--·------·· ---·····

- - - - - - ·- - - --51,283

---- - - - - -- - - - -- - - - -

19,329

--

21 ······ ... .. .. . ... .

- - - - - --======-==~:.=.-- = = - 582, 040 197, 040 2,006,606 565,374 1,467, 321 401, 203

969,828

337,968
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69. Statement by countries of the exports of marine oils from the United States during the
ten years end-ing June 30, 1894-Continued.
1893.

Total.

1894.

Countries to which exported.
Gallons.

Values.

Gallons.

Values.

Gallons.

Values.

- - -- - - - - - - - - - --1- - - - - - - - - - - - ____ ,_ ____ ,_____
Europe :
Belgium ...................................... .. ..... . .............. . .. ... .
France ..•.......... . ............. _.
33, 406
$14, 750
48, 422
$18, 856
Germany·-----····················
348
270
2,274
1,783
Italy ............................. _.········-·-··-·-- · -· .•••...... ··········
Netherl::inds .................... _..
156
120
5,000
1, 850
United Ringdom-

::01l!~i ::::::::::::::::::::::::: ~i: ~~~
Total Europe _.................

149, 290

78,465
103,831

44,372
51,067

3, 505,300
4,748,433

1,331,719
1, 331:, 450

72,111

237,992

117,928

10,073,866

3,258,439

10, 749
18,990
72,263
88,452

2,577
12,123
2::l, 007
37,311

2,074
555
558
372
216

1,228
320
245
318
228

14,375
85
551
900
3,860
3,155

5,839
48
317
710
2,474
1,613

16,550
424

8,374
324

234,129

96,056

18G
3,127
2,543
5,252
12,086
2,216
4,378

1,839
2,076
3,274
4,039
528
1,244

29,787

13,138

r~~as:r::d~·;: :: ::::::::::: :::::: ::::::::::: ::::::::: ....... ~~- ....... :~.

West IudiesBrit~s!J. . . .. . . . . . . .. . . . .. . .. . .. .. .
965
388
2, 881
1, 155
Danish .... ... .......... ........ ..........................•.... ·····-····
Dutch.......... ... ..................................
100
47
French ...... : ............... : ............. ····•·························
Haiti ..... - .. .. .. .. .. .. . . . .. . .. . .
278
140
380
271
Santo Domingo . . . . . . . . . . . .. .. . ..
89
40 ................... .
SpanishCuba .. .... ................... .
4,512
734
1,686
1, 750
Puerto Rico .................. .
23
56
50
80
19,695

8,304

28,564

11,656

South America:
Argentina ... ......... .......... ...
30
14 ................... .
Brazil.... . . . . . . . . . . . . . . . . . . . . . . . . . .
1, 021
357
20
15
Chi.le . . . . .. . . . .. . . .. . . .. .. . . . . . . . . .
100
70
16
9
Colombia . .. . . . . . . . . . . . . . . . . . . . . . . .
103
41
2, 595
1, 957
Peru...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1, 000
381
Uruguay ......... ........ ... ______ . ......... --· ·---···-·····---·-····--···
Venezuela . . . . . . .. . . . . . . . . . . . . . . . . .
20
12
10
7
Total South America ......... .

- - - - - -- - - - - - ----1·-----1l, 274

494

5, 993
29, 523

2, 315
9,684

All other islands and ports ..........

25

20

Grand total. .. __ .... _- . _... _...

205,800

92,928

Asia and Oceanica:
Hongkong .........................
British Australasia ................
Hawaiian Islands ................ ..

$14,253
438,721
130,179
1,100
7,017

25, 071
31, 900

North America:
CanadaNova Scotia, New Brunswick, etc ................... .
303
269
1,295
2,734
Quebec, Ontario, etc ........ ·····2,344
481
Br~tish Columbia ........... : ....
1, 044
2,041
402
800
Mexico . . . . . . . . . . . . . . . . . . . . . . . . . . . .
12, 934
5,928
5,976
15,243
Central America-Costa Rica.......................
108
47
102
44
Guatemala ... _.............·......
103
40
200
100
Honduras ....................... . ........................ .. ............ ..

Total North America..........

37,089
1,310,334
454,648
3,000
15,062

3,641

2,369

138

l====t-=====1=== ===· - - - - = = = = ==I====

------·--·
---- - - Total Asia and Oceanioa . ......
35,516
11,999
------

8,117
15,019
533

3,135
5,402
256

118,616
612,335
7,796

44,526
215,677
3, 376

23,669

8,793

738,747

263,579

505

105

4,204

1,211

294,371

140,851

11,080, 733

3,632.423
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Import duties on niarine oils.-From the organization of the United
States Government to the present time foreign fish and whale oils have
been subject to duties when imported into this country, except as
affected by the reciprocity treaties of 1854: and 1873. The first duty
imposed (taking effect August 1, 1789) was 5 per cent ad valorem, and
this was increased in 1812 to 10 per cent. The customs law of 1816
imposed specific duties of 25 cents per gallon on sperm, and 15 cents
per gallon on all other whale or fish oils. These remained constant until
1846, when a return was made to ad valorem duties, 20 per cent being
imposed. A r eduction of 5 per cent was n:iade in 1857, but in 1861 a
return was made to 20 per cent, and this rate remained until 1883, when
it was increased 5 per cent. In 1890 specific duties were again imposed,
15 cents on cod-liver oil and 8 cents on seal, whale, herring, and other
fish oils; but in 1894 a return was made to ad valorem duties, 20 per
cent being imposed on cod-liver oil and 25 per cent on other fish oils.
The following statement shows approximately the rates of duty
exacted in various foreign countries on marine oils imported therein.
70. Statement of the approxirnate rates of duty imposed in various foreign countries on fish
and whale oils imported therein.
Countries.

Duty per
100 lbs.

Europe :

B:~!~~ir::::::::::::::::::::::::::::::
France .................. .... .......••.

~~~:tBiit~i~:: :: :::::::::::::::::: :::

Greece .................. . ............ .
Italy:
Sperm ... .. ........................ .
]l'ish and whale .................... .
Netherlands .. ...... . ............ . ... .
Russia .............. . ................ .

~~~~y:::::::::::::::::::::::::::::::
Sweden . .................... . ........ .
Switzerland .......................... .
North America;

~::~::
:::::::::::::::::::::::::::::J.
Central America:
Costa Rica ......................... .
Guatemala:
F ish and whale .................. .
Cod.liver .......... .. ............. .
Ni caugua .... .. .................. . .
Salvador:
Fish and whale ....... ... ........ .
Cod.liver ......................... .
Honduras ......................... .
British Honduras .................. .
West Indies:
Bahamas ............................ .
Cuba ............ . ................... .

Free.
$1.13
. 53
. 32
Free.
3. 52
1. 31
.52
.10
. 65
. 09
. 48
Free.
. 04
20perct.
ad val.
2.40
2.42

2. 20
4.41
1. 40
1.76
6. 60
. 93
. 60
2.43
2.19

Duty per
100 lbs.

Countries.
West Indies-continued.
Guadaloupe ......................... .
Puerto Rico ......................... .
Santo DomingoSperm ..•........ ..... .............
Fish .......•.•............... ..... .
South America:

$1. 31
1.89
1. 58
1. 27

A ji~tti::cl whale ................... .
.14
2.19
Cod-liver ...................... .... .
Bolivia:
. 80
Crude ........................... . .
1. 32
Refined ........................... .
Brazil:
3. 70
Crude . .. ... .......•.• ... ....... . ...
12. 38
Refined .......................... . .
15. 84
Cod.liver ......................... .
Chile:
1. 35
Crude ............................. .
2.27
Refined ........................... .
7. 20
Cod.liver ......................... .
Venezuela:
6. 57
Fish and whale ...... ............. .
10. 94
Cod.liver ......................... .
Asfa and Oceanica:
5 per ct.
China .......•...•..................
ad val.
5 per ct.
J apan .... .......... . .. ..... ........ {
ad val.
1. 21
New South Wales ......... .......... .
Free.
New Zealand ... .. . ......... ........ .
1. 21
~ueensl~nd and Vict,oria ... ......... .
3. 03
'las1nan1a .. .. ..... ....•..............
1. 21
West Australia . ...... ...... ........ .

f
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XI.-SPERMACETI.

Exports of sperniaceti.- The exports of spermaceti vary little from
year to year, averaging about 300,000 pounds, with a valuation of about
$100,000. It is sent principally to England, Germany, and Scotland, with
smaller quantities to France, Italy, and Spain. Of the exports during
the last ten years, 50 per cent went to England, 28 per cent to Germany,
and 13 per cent to France.
The quantity and value exported during each of the last twenty-six
years and the average value per pound are shown in Table 71. A
statement of the annual exports since 1821 is given in Table 20, on
pages 464-465, and the exports from 1790 to 1820, inclusive, are shown
in Table 19, on page 462. From these compilations it appears that
from 1790 to 1894, inclusive, 41,813,490 pounds of spermaceti have been
exported from the United States.
Small quantities of spermaceti are imported into t,he United States
in the form of candles. The imports during each year from 1869 to
1883 are shown in Table 12, on page 449. The customs returns do not
indicate the imports during later years.
71. Statement of the exports of dom estic spermaceti during each year front 1869 to 1894,

inclusive.
Exports.
Year ending .June 30-

1----------1

Pounds.

Values.

Average
values
per
pound.

Cents.
1869 .••.....•.•...••• ••• ••• ••••••••••••••••••• , ••• • , .. ............... .
1870 ......... _........ .......................... . - . - ... · .. · - -- · · · · · ·
1871 .. .... . ... ·····-·· ······ ... .• . ······ ·····• ...•.•.. •• .. ········ · ·
1872 .....•..........••.................. . .. ..... ...... .. . . ····· •· ···
1873 ......................................... . ...............••.....
1874 .. ......... . . _.. ..... ... ... .. ....... .. ... ... . . ................. .
1875 ............ · ·· · ·· ··· · · · .... .. ... •. . ··· ··· ····· · ...•.•...••.....
1876 . ....................... . . . . . ... .• ... ........... ··•·•• .•... .....
1877 · · ·· - · ... . . . ·· · ·· ·· ···· ·· ····· ······ ······ ······ ···•·· ···•·· ····
1878 ... ............... . ...... ........ . ............................ ..
1879 ...................................... . ........................ .
1880 ...•........ ······ .......•.... · ·· •·· ...........• .. .. ...•••... ...
1881 . ... . . .... ........ ···· · .. . ...... . .............................. .
1882 ····-- ·--··· .. .......... . ..... ....... ........... ......... ...... .
1883 ... ...... • •. ...... · ···· · ...... ······ ···· ····· ··· ...... ······ ... .
1884 ··· ·-· •........... ······ ...... · ·· ········· ············ ······ ... .
1885 ··· ··· .. ............ .. .. ··•··• ....... .......... ..... . . ......... .
1886. ··•· ····· ············ · · .... . . ...... · ·•··· ...... ···· ·······• . .. .
1887 ........•............... ·- ··· · ..... . ............ ········· •·· .. . .
1888 . . .. . .. . .. . .. ..... .. . .•....... . ..... ·· · ···· ···· · ...... ······· .. .
1889. ······· .... · ····· ...... · ·· ··· .. . ... ······ ...... ·· ···· . .. ...... .
1890 ...•. . .......•.......... ············ ...... ...... ... ... ··· ··· · ···
1891 ... . .............. . • .. . .. .......... ..... .. ···• ·· .......... ······
1892. ·•·•·· ··•·· · ····· .... .............. ·· ·· ····· ··· ............... .
1893 .......... . .... .. . ..................... ... ···• · · ············ · .. ·
1894 ......•.••••••••••••..•..••••.•••... · · ·····•··•·· ·· •···•• ··· · . ..

253,445
82,520
157, 263
190, 736
197,671
304, 8ti5
238,641
141,157
153,552
228,276
147,503
197,847
214, 205
265,593
396,809
259, 947
277, 271
834, !)18
336,222
226,576
425,479
440,384
207,574
278,081
34.0, 192
842,786

$88,706
27,172
42,170
56,996
55,815
78,846
61,725
85,915
41,027
58,802
35,489
45,018
40,945
48,721
66, 651
48,553
63,688
125,840
139,656
84,018
111, 386
116, 757
71,202
90,842
105,012
99,467

Total . ..... ... . .. ...... ..... . . ..... . .. . .. . ..... .... .. ...... ....

6,644,473

1,750,708

A ,erage per year... .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

255, 557

67,385

35. 0

82.9
26. 8
29. 9
28. 2
25. 7
25.8
25.4
26. 7
25. 5
24.1
22. 8
19.1
18. 3
16.8
18. 7
22.9
37.5
41. 5

37.1
26. 2
26.0
84.3
83. 2
30. 9
20. 0

26.4
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Table 72 shows the quantity and value of domestic spermaceti exported to each foreign country during each of the ten years ending
June 30, 1894. It appears that Europe received 3,157,181 pounds, or
over 97 per cent; American countries, 21,391 pounds, or less than 1 per
cent; and all other countries, 35,811 p_ounds, or less than 2 per cent.
72. Statement by countries of the domestic expo·rts of spermaceti dm·ing the ten years ending June 301 1894.
1885.

Countries to which
exported.

1886.

1887.

1888.

Pounds. Values. Pounds. Values. Pounds. Values. Pounds. Values.
___________, ___
--- --- ·--- --- --- -----Europe:

tcl~~~!~~~~~?::::::::
---~·-~~~- ....!~~~- :::::::::
:::::::::
.....9, liio·
····$256. --·i:s50· ···--ia5o
France ........................... _ ... .. .. ..
3, 160
$1,250
556
4,128
7,556
2,852
Germany . . . . . . . . . . . . . . . .

87,645

21, 723

71,657

27, 780

88,191

·m

38,292

52,364

19,595

219, 122
6, 246

89, 140
2, 580

138, 645
18, 690

50, 511
7, 860

1

·~~~ ... ~:~~~- ------~~~
3j~~ ···s;56fj ""i;21a

~:H~~~-i~~d;::::::::::::: ::::::::: ::::::::: ::::::::: ::::::::: 2
~;~}~~~~::::::::::::::::: ::::::::: ::::::::: ::::::::: ::::::::: 7,m
United KingdomEngland ... _........... 113, 432
Scotland ............. _. 63, 824

24, 638

14, 907

146, 776
112, 929

53, 851
42, 777

Total Europe . . . . . . . . 266, 316
61, 579 334, 522 125, 658 335, 846 139, 492 225, 858
83, 732
======= === ======= ===·-====- ====--= = .America:
Mexi00 . . .. . . .. .. .. . .. .. . .. . . . . .. . .. . .. .. ..
396
182
70
29
618
256
Central America.........
5,617
1,024 .... ..... ...... ...
180
83 ................. .
Brazil ................. __ 5, 338
1, 080 ....•............ ..•....••..•• ...••...•.. -.. ... - . · . - - -

====

Total America_ . . . . . .

10, 955

2,104

396

182

112

250

256

618

All other islands and ports. :._· ........... ~ .... _·._._..___·_--=· 1-·-·._._.._._
..--1-,==12=6=-'===52±= =1=0=0::1===30
Grand total.......... 277,271

63, 683

1889.

Countries to which
exported.

334,918

125, 840

1890.

336,222

139,656

1891.

226,576

84,018

1892.

Pounds. Values. Pounds. Values. Pounds. Values. Pounds. Values.

- - - - - - - - -.1 - - - - - - - - - - - - - - - - - - - - - - - Europe:
Belgium .................
France ... ................

l,5!i0
17,763
140, 3il
18, 156
Netherlands .............
6,331
945
7,968

$460
5, 226
39,227
4,776
1,600
220
2,339

England ............... 173,497
Scotland .•............. 54,928

42,966
13,341

254,178
33,504

Total Europe ........ 421,509

110,155

448,999

?t:1;.~~:.::::::::::::::::

~;~t~~~-1:
::~::: :::: ~~::::
United Kingdom-

4,977
16,535
110,120
25,883

1,521
16, 147
71,967
3,1'3

$500
5,634
27, 237
1,108

306
1,855

107
568

62,558 117,008
66,630 183,033
8,960 ........... . .. ........ 60,905

37,667
17,832

$1, 125
4,519
27,137
7,390

4,640
63
1,958
17,271

$1,206
25
682
6,503

......... .......... ...........
18
50
·----···· ..............
3,802
898 ............ ...........

116,659

207,015

70,990

273,452

90,653

1==='1====1======1=====------------

America:
Mexico .. . . .. . . .. . . . .. .. .
3, 458
1, 079
241
59 .. . . . . .. . . • .. • • . . • .
160
55
Central America . . .. . .. . .•.. •. . .. .. . . . .. . . . . . .. . . . . .. . .. . . . . . . . .. . . .. .. . .. .. . .
206
74
Brazil . . . .. . . . . . . . . . .. . . . . . .. .. . . . .. . . . . . . . . . . . . . . . . . . . . .. .. .
509
195 ............ - .. -- Total America...... .

3, 458

----1----1-------1---- - - - - - 129
1,079
241
866
59
195
509
- - - --=l -=c=-c·-+-----~c-t==--- =--= = = = =

Asia and Australasia:
British Australasia ..... .

113

37 ······•·· ............•........•..... . ........ ······ ...

AU other islands and ports.

399

--17
--163 - 60
___ ,____,_--39
___ ,-50
___ -- ------

Grand total. ......... 425,479

115

144

111,386

449,384

116, 757

207,574

71,202

273,981

90, 8!i2
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72. Statement by countries of the dornestic exports of sper·rnaceti during the ten years ending June 30, 1894-Continued.
1893.

Total.

1894.

Countries·to which exported.
Pounds.

Values.

Pounds.

Values.

Pounds.

Values.

- - - - - - - - - - - - - - 1 - - - - - - - - - - - - _____ ,_ _ _ _ _ ,_____

Europe:
Austria.Hungary .................. ....................................... .
3, 402
$1, 050
3, 381
$1, 020
.Belgium . . . . . . . . . . . . . . . . . . . . . . . . . . .
Denmark..... ........ ............. . .. .... . .. . . . ..... ..
309
87
France............ . . . . . . . . . . . . . . . . .
11, 594
3, 734
7, 255
2, 196
Germany ........ . .... . '. ........... 111, 137
35, 791
157, 331
46, 311
Italy .. . . .. . . . . . . . . . . . . . . . . . . . .. . . .
7, 449
. 2, 338
2, 831
825

7,397

2,133

6,694

1,922

1, 4]5
21,931
309
89,629
892,741
80, 3-!2
8,811
2,258
4, 708
39,102

170,698
26,486

51,544
7,715

79,125
42,309

22,646
12,054

1,596,114
419,821

f~ti ~!~~~:: : : : ::::::::::: ~:: ::::::::::::::::::::. . ·l: ~~:- ....i::~~.
Spain ..... .. . _.............. ~......
United KingdomEngland.. .......................
Scotland .........................

·

$311
6,267
87
29,564
283,775
24,981
2,410
761
l, 280
12,353
502,149
128,026

Total Europe . . . . . . . . . . . . . . . . . . 3S8, 163
104, 305
305, 501
88, 741
3, 157, 181
991,964
= = = = = : = - == =:::!=====!====
America:
Quebec and Ontario................ . . . . . . . . . . . . . . . . . . . .
1,092
255
l, 092
255
Mexico . . .. . . . . . . . . . . . . . . . . . . . . . . . .
1, 854
637
1,477
87
8,274
2,384
Central America._.................
175
70 .................. ..
6,178
1,251
Brazil. ...................................................... ... .. . ........ .
5,847
1,275
- - - - - - - - - - - - - - - - - 1 - - - - -1- - - - Total America ...... .......... .
2,569
342
2,029
707
21, 391
5, J 65
=====
= ====!=====!====
Asia and Australasia:
British Australasia................ .... .. . . . . . .. . . . .. . .
34,654
10,364
34,767
10,401
20
All other islands and ports .... .................. __ . . . . . . .
62
333
1,044
= =:= =l====l====t:====I=== =
Grand total . . . . . . . . . . . . . . . . . . . . 340, 192
105, 012
342, 786
99, 467
3, 214, 383
1, 007, 863

Import duties on spermaceti.-The import duties exacted on spermaceti in various foreign countries are set forth in comparative form in
the appended compilation. The tariff rate in the United States is 25
per cent ad valorem.
73. Statement of the approximate rates of ditty exacted on epe1·maceti imported into i 1arfous

foreign countries.
Countries.
Europe:
Austria.Hungary .................. ·-.
.Belgium .. ........................... .
FranceCrude ..............•...............
Pressed .. _.. ....... . .. ............. Refined .. .......... . .. .. .... ....... .

~;~:a~lit~i~:::: :::: :: :::: :::::::::::

Duty per
100 lbs.

$0. 58

Free .
.439
. 875
1. 317
. 322

Free.
13. 59
Greece ................ -··············
Free.
Italy ................................ .
5 p. ct.
N etherlands ..... _.................. { ad val.

Iit~i~~::::::::::::: : : ::: :::::::::

Spain .... . ........................... .
Switzerland ..........•...............
North America:
Canada ............................. {

.485
1. 079
1. 29
1. 75
• 04

2~J\r~t

Countries.
North America-continued.
Mexico ............................. .
Central AmericaCosta Rica .... .... . ......... .. .... .
Guatemala ........................ .
Honduras ........................ .
Salvador .......................... .
West IndiesHaiti ........................ ..... .
Puerto Rico ..................... ..
South America:
Argentina ...•.... . ............ .. .. ..
BoliviaCrude ............................ .
Refined ........................... .
.Brazil ..................... .... .. . .. .
ChileCrude . .. ..................... .... .
Refined ........................... .
Venezuela .............•.............

Duty per
100 lbs.
$7. 99
1. 54
5. 51
1. 86
4. 40
9. 65
1. 89

8. 75
4. 63
6. 61
9. 90

8. 30
14. 40
6. 57
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XII.-WHALEBONE.

General trade.- The foreign trade in whalebone is almost entirely of
an export nature, only a small quantity being imported into this coun-·
try. During recent years the quantity exported bas averaged about
150,000 pounds annually, with a valuation of about $4 per pound.
During the tweuty-six years ending June 30, 1894, the exports aggregated 5,307,203 pounds, valued at $ 10,295,706. The largest quantity
exported in any one of those years was 405,399 pounds in 1869, but the
greatest value was $799,042 in 1888. From 1821 to 1894, inclusive,
55,215,494 pounds of whalebone, valued at $31,803,573, have been
exported, as shown ·n Table 20, on page 464-465. The exports were
most extensive from 18-14 to 1860, the quantity exceeding 1,000,000
pounds annually. The exports in 1853 were 2,825,069 pounds, valued
at $1,063,705, and in 1857, 2,042,390 pounds, worth $1,307,322. The
exports from 1791 to 1820, inclusive, as compiled from Pit.kin's Statistics,
and shown in Table 19, on page 462, amounted to 2,942,848 pounds, with
an estimated value, at 20 cents per pound, of $588,570. Th.is gives a
total of 58,158,342 pounds, worth $32,392,143 of domestic wholebone
exported from 1791 to 1894, inclusive.
Table 74 shows in detail the extent of the whalebone trade during
tbe twenty-six years ending in 1894. .
74. Staternent of the foreign trade in whalebone during each year from 1869 to 1894,
inclusive.
Imports for consumption.
Year

Unmanufactured.

Pllf1i1 ,g

Manufactures
of.

Domestic exports.
Total.

June 30
Average
Pounds. Values. value per Values.
pound.

Values. Pounds.

Values.

------ ------

3,030
1,135
748
20,635
9,000
8,700
3,247
10,673
1,880
l, 982
2, 823
10, 506
5,620
10, 892
3,657
32, 709
18,787
14, 696
10, 172
215
11,029
19,097
75
608
11
640

$962
332
309
1,416
4,622
4,921
2,034
10. 598
1,379
666
3,355
13,337
5,507
2,822
1,824
29, 438
32, 568
12, 614
6,579
382
19, 179
23,295
168
563
25
669

Total... 202,567

179, 5~

l~fi!J - -- ••.
1870 . . ....
1871 ......
1872 •••••.
1873 ..... .
1874 . .....
1875 ......
1876 ......
1877 ......
1878 .. ....
187!) .••••.
1880 ·•·•··
1881 ......
1882 ......
1883 ......
1884 ······
1885 ......
1886 ......
1~87 ......
1888 ......
1889 ..•••.
1890 .....•
1891 ....•.
1892 ···••·
1803 .•..••
1894 •··••·

$0. 32
.20
. 41
. 07
. 51
. 57
. 63
• 99
• 73
. 34
1.19
1. 27
. 98
. 26
. 50
. 90
1. 73
• 86
. 65
1. 78
1. 74
1. 22
2. 24
.93
2. 27
J.04

...........

$381

.........
······--·
1,644
418
829
1, 638
79
851
734
741
190
107
9
2,863
902
1,144
2,069
1,126
1,326
402
33
1,341
3,017
4,756
1,523
28,123

Excess of
exports
over im·
ports.
Average
value per
pound.

405,396
386,728
353, 742
172,889
324,653
114,530
251,572
154,500
71,708
154, 016
78,322
131,332
227, 117
220, 787
326,835
92,653
188,482
165,486
173,452
318,056
261,555
190,484
159,322
82, 797
148, 130
152,709

$384,435
343,937
251,562
137,855
329,214
115,098
291, 165
215,327
HiO, 666
264. 980
199,753
255,847
326,400
325,333
599,550
319,508
470,039
385,058
523,267
799,042
762,464
70:i, 500
717, 230
427,462
543,045
«l, 969

$0.95
. 89
• 71
.80
1.01
1.00
1.16
1. 39
2. 24
1. 72 ·
2. 55
1. 95
1.44
1.47
1. 83
3.45
2.49
2. 33
3. 02
2.51
2. 92
3. 70
4.50
5.16
3. 67
2.89

$383,092
343,605
251, 253
134,795
324, 174
109,348
287,493
204,650
158,436
263,580
195, 657
242,320
320,786
322,502
594,863
289,168
436, 327
370,375
515,562
797,334
742,883
682,172
715,721
423, 882
538,264
439,777

207,687 5,307, 203

10,295,706

. ..........

10,088,019

$1,343
332
309
3,060
5,040
5,750
3,672
10,677
2,230
1,400
4,096
13,527
5,614
2,831
(, 687
30,340
33,712
14,683
7,705
1,708
19, 581
23,328
1,509
3,580
4,781
2,192
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Notwithstanding the large domestic product of whalebone, small
quantities are imported into this country each year, being entered free
of duty. The whalebone imported is not so good in quality as that
exported, the average value per pound of the former being on.ly about
one.half the latter. The imports of whalebone during the twenty-six
years ending in 1894 amounted to 20~,567 pounds, worth $179,564 1 or
less than 4 per cent of the domestic exports.
Exports of whalebone by countries.-The exports of whalebone are
principally to Germany, France, and England, the Nether lands and Belgium receiving _.smaller quantities. Of the 1,840,423 pounds exported
during the ten years ending June 30, 1894, 973,001 pounds, or over 50
per cent, went to Germany; 620,785 pounds, or 34 per cent, to France;
while all the countries of Europe received 1,838,947 pounds, or 99.92
per cent. The following statement shows the exports to each foreign
country during the ten years ending June 30, 1894:
75. Statement by countries of the domestic exports of whalebone .during the ten years ending
June 30, 1894.
1885.

1886.

1887.

1888.

Countries to which
exported.
Pounds. Values. Pounds. Values. Pounds. Values. Pounds. Values.
----------1--- --- --- --- --------- --Europe:

~:1!~~1:k:::::: :::::::::: :::::: ::: :::::: ::: . -···294 ..... $763. ::::::::: ::: ::::::
England .. _._............
France . . . . . . . . . . . . . . . . .
Germany................
Netherlands .. .. . . . . . . . . .

20, 330
85, 198
82, 767
157

$40, 408
231, 118
197,924
459

6, 840
77, 816
80,286
200

15, 702
189, 374
178,719
500

14, 688
75, 379
82,267
1, 065

$44, 776
231, 450
243,605
3, 195

- - - - - - - - -l- - - i f - - - -1- - - - -

Total Europe ........ 188,452

469,909

165,436

385,058

173,899

523,026

America:
Nova Scotia, New Bruns·
wick, etc.....................................................................

8~~~0 ~'.~~~~~~~:~~~::::::

...... .

~ . . . . . . . ~~.

::::::::: ::::::::: ......

125
77
28,344
109,281
lti8, 594
10,704

$350
261
67,108
276,225
427, 4f:JO
25,178

-----

317,125

796,581

9

27

53 ...... 24i. ·····022· ··--2,"434

Colombia ... • . . ... . . . . . . .

25

100 ••• •. . .. . ...• .... . ..•... . ....•.... ...•.......... ... ...

Total America ...... .

30

130 .•.•......•...... .

53

241

2,461

931

= = =l===l===:l====:I==:=:/== = = = = =
Grand total.......... 188, 482 470, 039 165,436 385, 058 173, 452 523, 267 318, 056
790, 042

Countries to which
exported.

1889.

1890.

IPounds . Values.

1891.

1892.

Pounds. Values. Pounds. Values. Pounds. Values.

- - - - - - - - -·:-- -

Europe:
Belgium .................

2,196
'13,198
63,085
140,637
Netherlands ......... .... 12,263

~~!!~~~:::::
::::::::::::
Germany .. . .............

$6,272
118,407
202,847
400, 574
38,869

3,124
2,936
46,828
126, 519
11,052

$11,345
9,975
180,363
I 464, 951
38, 806

3,429
16,974
35,957
95,631
7,275

$18,800
67,086
163,902
434,672
32,516

1,190
3,365
27,183
47,234
3,782

$4,350
14,863
145,091
242,065
20,278

--------761, 969 190, 459 705, 440 159, 266 716, 976
82, 754
427, 247
- - - - -- --= - - - - - - - - - - - - - - - -

Total Europe.. ...... 261, :!79
America:

:~f!c~;~:~;~~~~~·:
::::::::: :::::::::Ji :::::::::
::::::::: ::::::::: ::::::::: ~ 1~
:::::::::
······25· ······ 60· ··· · ··56. ·····254. ······ 20· ·· · ···iio
~~1t~ .~~.~~~.~:

Brazil . .. . . . . . . • . . . . . . . . .

16~
10

40 ...... . .......................... - . .

12

56

82,797

427,462

- -176- -- - - -1
---------·--i---4--Total America.......
495
25
60
56
254
43
215
Grand total. .........

261,555 762;464 ~484

705,500

159,322 , 717,230
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75. Statement by countries of the domestic expo1·ts of whalebone during the ten years ending
June 30, 1894-Continued.
·
_ .
1893.

1894.

Total.

Countries to which exported.
Pounds. Values. Pounds. Values.
Pounds.
Values.
_ _ _ _ _ _ _ _ _ _ _ _ _ _ ,_ _ _ _ - - - - - - - - - - - - 1 - - - - - 1 - - - Europe:
Btllgium .... ; . . . . . . . . . . . . • • . • . • • . . .
1, 565
$5, 846
1, 157
$3, 600
12,786
$50,563
Denmark .........••............................................ ...........
371
1,024
England . . . . . . . . . . . . . . . . . . . . . . . . . . .
15, 065
61, 032
3, 002
9, 091
154,742
443,448
France . . . . . . . . . . . . . . . . . . . . . . . . . . . .
44, 635
1G4, 595
55, 423
156, 359
620,785 1,941,924
Germany . . . . . . . . . . . . . . . . . . . . . • • • . .
76, 905
278, 114
72, 161
215, 750
973,001
3,083,833
77,262
249,708
Netherlands • . . • • . . . . . . . . • . • • . • • . . .
9, 940
33, 349
20, 824
56, 558
- - - - - - - - - - -1- - - - - j - - -- -1Total Europe.................. 14.8, 110
542,936
152,567
441,358
1,838,947
5,770,500
America:
Nova Scotia, New Brunswick, etc..
4
18 ...........•••• .....
Quebec, Ontario, etc................
16
91
108
492
Mexico ......... ... ..... ,. . . . . . • . . . . . • • • • • . . . . . • . • • . . . . .
8
25

~~bti ~~~~~~.

0
. : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : •••••••

26 ........ 94.

Brazil. .... .... .•. . ................ . .•......•...............................
Colombia ...............•••.••.••...•.............................•. •......
Total America. . . . . . . . • • . . . . . • .

20

109

142

Grand total. ........... !.......

148, 130

543, 045

152, 709

18
129
14.
6
1,262
22
25

64

613
55
13
8,685
96
100

4,576
1,476
611
l====l== = =I,=
5,775,076
1,840,428
441, 969

Import duties.-The import duties exacted on whalebone in various
foreign countries are shown in Table 76. This article bas been admitted
free of duty into the United States since 1873, previous to which time
a duty of 20 per cent ad valorem was imposed.
76. Stateinent of the approximate rates of duty exacted on whalebone imported into various
foreign countries.
Countries.

Duty per
100 lbs.

Europe:
Austria.Hungary ..•....•....... $0. 725
Belgium . .......... . ........ ... . 5 p. ct. ad val.
Denmark ...................... .
9. 066
France:
Uncut ....................... . · Free.
Prepared .................... .
8. 75
Germany ........ . ............. . Free.
Great Britain .................. . Free.
Italy:
Unmanufactured ............ . Free.
:Manufactured ............... .
7. 003
Netherlauds ................... . 5
ad val.
Norway ...................... : ..
Russia ......................... .
2. 85
Switzerland:
Raw or stripped ............. .
.344
Polished .....•.... .. ........ ..
1. 408

i,~~!:

Countries.

Duty per
100 lbs.

North America:
Canada .........•...•..•..•.... 20 p. ct. ad val.
$2.40
Mexico .....................•..
Central America:
11. 90
Costa Rica .•.. ...... ..... ....
6. 58
Guatemala ........... ..... .. .
18. 64
12.04
West Indies:
Cuba63. oo ·
109. 20
68. 00
Puerto Rico ............. •. ...
7. 92
Santo Domingo ..••••...•.•..
South America:
Bolivia2. 64
Rough .................... .
16. 53
Manufactured ...... . ..... .
6. 4.4
Brazil .•...•......•.............

:~1:~ctf;~~::: :: ::::::: :::: :::
fili~~ed:::::::::::::::::::
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XIII.-FISH SOUNDS AND ISINGLASS.

Imports.-Large quantities of fish sounds are used in the United
States for clarifying beers, wines, etc., for the best grades of mucilage,
and to a small extent for food purposes; but only during the last thirty
years has any use been made of tbe domestic product. Isinglass is
now made from tbe sounds of many varieties of .American fishes, but
principally from hake, sturgeon, cod, and squetea.gue or sea trout. The
domestic yield offish sounds a.mounts to about 200,000 pounds annually,
but the market requires over twice this amount, necessitating a large
importation each year. This importation ranges from 200,000 pounds
to over 425,000 pounds annually. During the ten years ending June
30, 1894, the smallest imports were 199,571 pounds in 1894, and the
largest 442,229 pounds in 1891. The total imports for consumption
during that period amounted to 3,402~ 769 pounds, an annual average
of 340,277 pounds. These figures do not include the imports of fish
sounds in the form of glue, of which from 5,000 to 100,000 pounds are
received annually. The quantity and value of fish sounds and glue
imported for consumption during the twenty-six years ending in 1894
are shown in the fo1lowing table:
77. Statement of the imports for consumption of fish sounds and fish glue into the United

States from 1869 to 1894, inclusive.
Fish sounds or fish bladders.
Year
ending
June30-

Pounds.

Fish glue or isinglass.

Total.

Average
Average
Values. value per Pounds. Values. value per PoundR.
pound.
pound.

1869 . . . . • . . . . . • . . . . . . . . . . . . . . . . . • • • • . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1870 . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .
1871 . . . . . . . . . . . . . . • .. . . . . . . .. . . . . . . . .. • • . . . .. .. . . . .. .. .. . .. . . . . . . . . . .
1872 ............................................. ....................
1873 .................................................................
1874 ....... ...... .... .. .... .... .......... ... .. .... ......... ..........
1875. ...... .......... ....... ... ...... .... ...... . .. ......... ..........
1870 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1877 ..... _. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1878 .. .. .. . .. .. . .. . .. .. .. . . .. .. .. .. . .. . .. .. .. .. . .. .. . .. .. .. .. .. .. .. ..
1879 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1880 ..... _. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1881 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1882 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1883 ............. . ......... .. .. ···-··· ...... ... .......... . ··-···· ...
1884 . . . . . . . 270, 822
$92, 014
$0. 34
72, 504 $36, 310
$0. 50
1885 . . . . . . . 341, 483
121, 201
. 36
59, 178
45, 104
. 76
1880 . . . . . . . 424, 430
144, 652
. 34
57, 483
37, 132
. 65
1887 ....... 380,445
124,050
.33 132,176
61,612
.47
1888 . . . . . . . 4-34, 440
141, 388
. 33
78, 379
35, 455
. 45
93, 626
. 26
18, 757 •18, 676
1. 00
1889.. ..... 356, 740
1890 . . . . . . . 279, 932
51, 202
. 18
6, 306
11, 984
1. 90
1891.. ... .. 442,229
94,130
. 21
18, 222
17,976
. 99
1892 . . . . . . . 300, 283
62, 351
. 21
13, 957
13, 742
• 98
1893 . . . . . . . 243, 216
57,884
. 24
36,890
16,314
. 44
36, 375
. 18
5, 352
5, 934
1. 11
1894 . . . . . . . 190, 571
Total. . 3, 673, 591 1, 019, 773

499, 204

a 17, 438
a 16, 178
a13, 084
a56, 874
a 247, 500
187,384
117,909
73, 552
75, 267
159, 344
287, 625
330, 719
393, 801
289, 165
304,991
343, 326
400, 661
481, 913
512,621.
512, 819
375,497
286, 238
460,451
314, 240
280,106
204, 923

Average
Values. valueper
pound.
$8, 719
8,089
6,542
28,437
123, 750
96,244
52,401
42,322
32, 236
104,552
202,765
198,025
243,239
169, 148
189,575
129,224
166,305
181,784
185,662
176,843
112,302
63,186
112,106
76,093
74,198
42,309

a$0. 50
a.50
a.50
a. 50
a. 50
.46
• 51
.44
• 58
.43
• 06

.71

• 60
.62
.59
.38
.42
• 38
• 36
• 34

.30
.22
.24
.24
.26
.21

300,239 ....... - . · 16, 743,626 2,826,056

a Estimated.

It appears from the foregoing table that the average value per pound
of imported fish bladders, or sounds, has decreased almost constantly.
In 1885 it was 36 cents; in 1889 it had decreased to 26 cents, and in
1894 it was only 18 cents per pound.

540

REPORT OF COMMISSIONER OF FISH AND FISHERIES.

Imports of sounds by cou,ntries.-The largest imports of :fish sounds
are from Nova Scotia and New Brunswick; England, Venezuela, Denmark, Brazil, Russia, and India also supply sounds for the United
States market. Comparatively few of the sounds from England are
obtained in the :fisheries of that country, the bulk of the shipments coming from Russia, India, and other countries. The following table shows
the imports from each country during the four years ending June 30,
1894, the custom-house returns not showing by countries the quantity
imported prior to July 1, 1891:
78. Statement by count?-ies of the imports of fish sounds into the Unifod States du1·ing the
fom· years ending June 30, 1894 .
1892.

1891.

1894.

1893.

Countries from which
imported.
Pounds. V::i,lt1es. Pounds. Values. Pounds. Valuefl. Pounds. Values.
- - - - - - - - - 1 - - - - - - - - - - - - - - - - - - - ---Europe:
Denmark . . . . . . . • . • . . . . . .
England.................

55, 188
98,582

$5, 679
26,350

!~~~c~y:·::.:::::::::::: ···ii;oii. ···i,-374.

33, 077
71,130

1,m

$4, 135
17,238

4, 191
63,798

2~i ... 2,.546.

11, 527
55,896

$530
13, 730

$1, 191
17,464

·····sgs· ·····i73 .. ......i4

Italy.. . . . . . . . . . . . . . . . . . . .
84
18 . . . . . . . . . . . . . . . . . .
7
2
219
10
Netherlands . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
466
57 . . •.......•••••.•...• ...............
Russia......... . ......... 55,994
12,045
11,197
2,827
216
349 ..... ... . .... . ... .
Sweden and Norway.. . . .
495
96 . . . . . . . . . . . . . . . . . .
449
89
214
38
Total Europe ........ 216,377
45,562 117,977
24,585
71,207
15,098
- - -·- - - - -·- - - - - - - - - North America:
Nova Scotia, New Brunswick, etc ............... 120, l:!8
21,637 126,754
26, 9J 6
82,049
14,704
Quebec, Ontario, etc......
535
366
360
188
31
36
Mexico . . . . . . . . . . . . . . . . . .
356
111 .••.. , .....•. . ..•..•.. . .••..••..•...
Haiti......................................
3,411
Cuba. ... .... .. . ......... ... .. .............
20
South America:
3, 653
3, 180
735
37, 444
16, 496
Brazil.... . . . . . . . . . . . . . . . . 15, 533
21,520
34,948
7,817
42,344
9,923
Venezuela . . . . . . . . . . . . . . . 83, 432
Total America ....... 219,984

47,287

·

168,673

Asia and Oceanica:
Hongkong........ .. .... .
British East Indies . . . . . .

20
8, 044

Total Asia and Oeeanica ... .......... .

8,064

1,778

5,070

Grand total...... . ... 444,425

94,627

291, 720

4
1, 774

50
5, 020

36, 520

I

162,093

I
8
1, 196

4!il
8, 587

68,029

18, 717

=- - - 87,601
45
530

10,306
23
104

9, 664
I 33,437

1, 266
5,912

41,181 1 132, 941

17,693

I == = =
107 .••.• .•...........
1, 498 ............... - ..

1,204 1~ ~1.:..:.:._:_:_~.:..:.:._:_:_~
62,309

Countries from which imported.

242,338

57,884

I 200,970

36, 410

Total.
Average
,_ _ _ __ _ _ _ , value per
pound.
Values.
Pounds.

Europe:
D~nmark •• , •• , ,.,,,, ,,,,,,, ... ,, ,,,, ,, ,, .. ,, ,, ,,,,,, ,,,,,, ••....
England ............. . . .. ........................................
France.................................. . .......................

103,983
289,406
396

Russia (Baltic and White seas).................................
Sweden and Norway . . . . . . . . . • • • • • • . • • • • • . • • • • • • . • • . .. .. . . • • . . . .

67,407
1, 158

$11,535
74,782
97
2,017
30
57
15, 221

223

$0.110
. 259
. 245
.193
.097
.122
. 226
.184

Total Europe ..........·. .... . ..........•..................... --4-7-3,-5-90-i--1-03, 962

.220

~~1t:~r~~~:: : ~ ~:::::::::::::::::::::: ~::::::::: :::::::::::::: m
lO,
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78. Statement by countries of the imports of fish sounds into the United States during the
fou1· years ending June 30, 1894-Continued.
Total.
Countries from which imported.

1- - - - - - -- - 1

Values.

Pounds.

Average
value per
pound.

North America :
Nova Scotia. New Brunswick, etc ... ....... ................. ... .
Quebec, Ontario, etc ................. .. . .... ...... ....·....... .. .. .
Mexico ········· ·· ··········--········-·····---··· · ······ · -···-··
Haiti ......... - ..... _. ............ ..... - ........ - . - ...... - ..... - ..
Cuba· ·· · ··- · ·----··-·-· ····- ······· ············ ···-····-········
South America:
Brazil .......... . _.... _.·- ...... _.. __ . _.. ·-- __ __ ·- _.. _____ . _____ .
Venezuela .... __ .. _.. _........ . . ...... ........ ... ___________ .... .

416,532
971
886
3,411
1,909

$73,593
613
21E
829
109

$0.177
. 631
. 243
_243
.057

65,821
194,161

22, 150
45,172

. 337
. 233

Total America ______ .. __ .... ____ . _. _.. _____ ... _... __ . _. .... .

683,691

142,681

.209

521
21,651

119

4,408

. 228
. 206

4,5871

. 207

Asia and Oceanic a:

Iiii~t~~~t·I~di~;: :: ::: ::: ::::::: :::::: :: ::: ::::::: ::::::::::::
Total .Asia and Oceanica ........ _..... __ .. ____ ...... - - . . . .. . .
Grand total. ___________ . _. _......... _... _... _... __. . .. . .. .. ..

22,172

l=====I=====-==
1, 179, 453

251,230

. 214

Import duties on fish sounds and isinglass.-Orude or unmanufactured
fish sounds are admitted free of duty into the United States, but a rate
of 25 per cent ad valorem is exacted on the manufactured product. On
fish glue or isinglass the rate is 1½ cents per pound on all valued at not
above 7 cents per pound, 25 per cent ad valorem when valued at above
7 cents and not above 30 cents per pound, and 30 per cent when valued
at above 30 cents per pound.
The following compilation shows, in some cases approximately, the
present rates of duty imposed on fish sounds or isinglass imported into
various foreign countries:
79. Statement of approximate 1·ates of duty exacted on fish sounds, etc., imported into
various for eign countries.

Countries .

II

D esignation.

Duty
on 100
pounds.

Europe:
Austria.Hungar y Fish glue· ·----- · --France .. _.. _ . _. . Fish bladders, raw
or dried.
Fish glue or isinglass
1
.~i_s_~ ~ ~~_-_-_-.·_·.·_-::::
Greece ........ _.. Fish glue, common ..
Fish g lue, refined ...
Norway ... __ . ___ . Isinglass orfisliglue.
Russia .. _._ . _ . _.. Fish glue ...... __ . - .
Sweden. - - ... __ .. Sturgeon sounds ....
Fish glue ·---·-·····
Switzerland----· ._ ... do ..... - ....... ..
North America:

fi:!!t ·:s~1iai~::::

ii!~fc·o·::::::::::
.~-i~\~~~~.: :: ::::::::
Costa Rica ...... _._ ... do ..... --.·- .. --·

$0. 87
Free.
3. 501
1. 313
Free.
2. 72
6. 80
18. 23
6.46

Countries.

D esignat ion.

North Americacontinued.
Honduras .... _. Fish glue .... - ......
1

f~f:~~~~ .~ :::::: : ::: :i~:: :::::::::: :::

South America:
Bolivia ......... Isinglass ...... ·---·.
Fish glue .......... .
British Guiana .. Isinglass. -..... - - .. .

8~f~~·1i~::::::: .~-i~\g~~~.:::::::::::

20. 67
2.43
. 61

Peru· -·---·--· -- ..... do ............ -·Asia and Oceanica:
Briti s h New -----··--- ···---·-·--·
Guinea.

4. 82
3. 59
2.42

Fiji .. - . - ... - . - - .... - . - . - . - - - . - - - ..... .

Duty
OD 100
pounds.

$8. 39
2. 80
2. 20
3. 96

19. 84
5. 00
2. 57
4.41
.22
2.06

6.18
Japan·---·······---·-·--·······-··-·· 5 p.ct.
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XIV.-SPONGES.

General trade since 1868.-The foreign trade in spon·g es is of considerable importance. The typical forms of commercial sponges are
essentially confined to the waters of the southern and western coasts
of Florida, and the waters of the Bahama Archipelago in the Western
Hemisphere, and to the Mediterranean and Red seas in the Eastern
Hemisphere. The importation of sponges is of growing importance in
the United States, and the domestic exports have decreased considerably since 1885, as indicated in the following table, showing for the 26
years ending· in 1894 the value of the foreign sponges imported for consumption, the domestic exports, and the excess of the imports over the
exports:
80. Statement of the foreign trade in sponges front 1869 to 1894, inclusive.
Domestic exports.
Year ending June 30-

Imports
for con.
sumption.

Pounds.

Excess
Averof
age
imports
Values. values over
per
exports.
pound.

- - - - - - - - - - - - - - - - 1 - - - - 1- - - - - - - - - - - 1889 •....•.••...•.......••••••••••..•••••••••.. • ...
187 0 .............................................. .
1871 ....•••••.•......•.•••........•••...... . .......
]872 .............•....•. ··•·•· .•.•..••••••........
1873 ......••••.........•. - - ·•······ · •••••• · ••......
1874 ................. - - .......•......•.... • -··· ... .
1875 .............. ········ ····•• .•••....••.. - ..... 1876 ......•••. . ...•.•...•....•••. • .......• •·•••···.
1877 ...........••.••••••..•..•...•.•••••..•....•...
1878 .....•.....•...•. • ..............•.••••. --·· ....
1879 .. .. ········-- .........••.................••...
1880 ..... •···· ................................. ---·
1881 ...........•....••••••..•..................••..
1882 •....• ··-····· ····-- ........... . .... - - ........ 1883 .......•.......•...... . .......... .... ..........
1884 ... . : ....•..........•.............. ••..•.......
1885 •......... - - .. - ...... · -... - · - .. · · · · · · · · · · .. · · · ·
1886 ......... ..... .......... .... ............. .... . .
1887 ... ····· .... . ...... ... . ... .....•.. . ... . ........
1888 .......... ···•······ ··· · ········ .............. .
1889 ...... ..... .... .. .. ··-··· ..................... _
1890 .....................•.. .. , ................... .
1891 ................... --·- . .. ... ··•·•· ............ .
1892 .....•...............•.•..... ···· · · .. ........ . .
1893 ..•.... .... ......••. . .•.. -· .. .......... · ...... 1894 •••..••.. ···········-·· ....................... .

$74,731
93, 952
113, 127
153,443
189,986
121., 798
110,440
87, 62]
88,798
90,127.
130,515
183,690
229,292
293,621
270,462
241,874
235,519
296,963
302,510
268, 651
277,373
352,885
381,879
331, 241
365, 249
217,456

Total. ...................... ----. - - . - ..... ·· -

5,503, 203

$5,500 .•......
1,546 .... ... .

········· · .•••.• 396° . ······ ·

17,-iOO
i!O, 006
44,839
59,106
55,903
37,119
45,222
36,966
15,891
18,329

8,000
16,313
4,141
6,736
4,111
7,518
9,472
23,480
25,607
37,586
36,581
20,971
25,293
20,821
10. 320
3; 858
8,497
281,747

$0. 544
• 782
.571
,636
• 654
.665
• 559
• 564
• 557
. 463

$74,731
88,452
111,581
15~, 443
189,986
121,798
110,440
87,621
88,402
82, 127
114,202
179,549
222,556
289,510
262,944
232,402
212,039
271,356
264,924
232,070
256,402
327,592
361,058
320,921
356,391
208,959
5,221,456

Imports by countries.-These sponges are received principally from
the British West Indies, Cuba, Great Britain, Greece, and Austria.
During the ten years ending June 30, 1894, the receipts from the Brit·
ish West Indies amounted in value to $1,736,332; from Cuba, $479,961;
from Great Britain, $933,154, and from Greece, $244,851. The imports
from countries on the American Continent amounted to $2,233,002; from
Europe, $1,379,494; and from Asia and Oceanica, $9,080. Table 81
shows, by countries, the receipts during each year from 1885 to 1894,
inclusive:
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81. Statement by countries of the imports of sponges during the ten years ending June 30,
1894.
Countries from which imported.

1885.

1886.

1887.

1888.

1889.

1890.

--------------- ---- ---- ---- ---- ----,---Europe:
Austria-Hungary ____ - . . . . . . . . . . . . . . .
Belgium .... _. _. _. _.. __ -___ . ___ .. ___ .

$8, 578
342

i~i:{~!.:::::::::: ::: : : :::: ::::::: ----~:-m
~~;-

$12,757
1,375
10,093
3, 209
10,192
5,016

$15,247
1,019
6,028
2,234
6,961

$9,247
3,623
3,019
6,818
16,452

$4,830
l, 656
3,813
8,200
22,646
2,866

$5,467
330
1,586
1,912
48,131
1,367

~:i~~~i;~d;-::::::
:::::::::::::::::::
United Kingdom ............. ..... _.

100,089

1,225
100,372

103, 132

101, 626

82, 740

115,205

Total Europe ............... _....

121, 266

133, 086

145, 774

140, 785

126, 751

173, 998

1, 387.

336

902

2

•

1----1----- - - - - - - --·--1----

.America:
106
495
Maxico ........... _. _. __ ... __ ..... . . _ ...... _...
Central .America-Honduras -. . . . . . . . . . . . . . . . . . . . . . . . . ..........
504
345
Nicaragua ... _. _.. __ .............. _ ................... _ ..... _. _..
British Honduras ............. __ .__
250
2,854
1,458
British West Indies _......•. _....... 130, 035
189, 511
151, 512
Cuba ............. . __ ... _.......... _.
81, 981
60, 700
43, 534
Colombia···············-·····-··-·-········· -·· ·····--··
5
A.llothers....... •. • . . . .. . . . . . . . . . . . . .
111
15
Total America._._ ........... _._.

212, 377

Asia and Oceanica :
Japan ..... ·-···· · ·-··-············-·-.... ......
i£~~~1a1::t1s~!<i~:::::::::::::::::::: ...... ~~~.
Total Asia and Oceanica ___ .... _.
Grand total. ............... _... _.

253, 675

197, 364

1

223
27
2,150
169,591
38,533
12

572
355
162,688
27,195

3

488

211, 926

191, 634

165
214,883
26,741

242,691

108 ··· ···-··· ...••.•••. ..•........

······622· -······~~ ..... ~:~~~. :::::::::: ......... :~

131
623
173
29
5,393 -··· ...••.
------------==c==F====
333,774
387,384
343,311
358, 104
318,385
416,718

Countries from which imported.
Europe:
tri~ria•Hungary . . . . . . . . . . . . . . . . . . . .

F:at

1892.

$14,517

$12, ~~~

1
~ ~ : : : : ::: :: :: : : : : : : : : : : : : : : : : : : : ••••••

g;;:!~~:::: :: :::: :::: ::: ::::: ::::: :.

1893.

1891.

i;o14·

39,

3,825

4i~

32,

i~~

~:fiia";1~~c1~:
:: ::: ::::: :: :: :::: :::: ::: ......
~·.~~~. ::::::~:~~~United Kingdom .. __ . _. _. _... _... _...
121, 136
69, 283
All others ........ _.. _......... _._ ............... -

1894.

$9,118
118
4,105
812
56,262
3

13
80,798

$7,730

...... i 889 1, 007
11, 867
910
265
58,773

1, 098

Total.

$99,820
8,664
43,740
26, 617
244,851
19,922
1,628
933,154
], 098

Total Europe_ .. _. . ....... _.... _. · l==l7=9=,=82=0=!===1=23=,=34=4=l===
15=1=,=
22=9= p:==8=-=3=,=44=1=!===1,=3=79='=4=94
America:
326
Mexico . .••••................. - . -.....
6 ····-·······
Central America-Honduras······················-· · -··········--····-···················

~~fti~h~~~d~"r"a:;::::: ::::::::::::: :::::: :::::: ·---·· ··ii2· ··········a· ·········si

British West Indies._ .. _... _... ______
190,943
170,722
Cuba---··-···········--···--·········
58,476
56,662
Hai ti .. _.... __ ...... _. __ ...... _. . . . . . . . .... - .. -.. - .... -. . . . . . .

216,298
140,149
50,598
35,541
11 ........... .

l1i ~~!~;::::::::::::::::: :: ::::::::: ...-.. -·so2· -· ... ·2;siio· :::: :: :::: :: ::: ::: ::: :::
0

3, 558
1,649
27
7,429
1,736,332
470,961
11
17
4,018

Total America ............ __ ..... l==25=0=,=24=7=1===2=30='=39=5=!===26=6=,=91=6=1===
17=5=,=
77=7=!===2,=2=33='=0=
02
Asia and Oceanica:

80

897

19

148

!!t{t;i!~t~f~~)~))))~~~~~ : : : : ~~~: -·· ---·~~- ::::::::::i: ::::::::t:

1,203
7,251
622
4

Total Asia and Oceanica .... -. . . .

1, 806

I

677

20

228

9,080

Grand total. ... __ . ... ...... _......

481, 873 1

854, 416

418, 165

259, 446

3,621,576
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Exports by countries.-The domestic sponges exported are-sent principally to England; yet France, Quebec, and a number of other .countries
receive small quantities. The customs returns do not show separately
the extent of these exports prior to 1894, but the exports during that
year were as follows:
82. Statement of the exports of domestic sponges during the year ending June 30, 1894.
Countries.
Europe:
England .............••.....
France ..................... .

iJ!ih~;1~·~a.;·.
·.·.·.-.-.-.-.-.· _-::::::
Sweden and Norway .....••.
North America :
Nova Scotia and New Bruns·
wick ..................... .
Quebec and Ontario ........ .
British Columbia ........... .
Mexico ......•.......•.......

Pounds. Values,

12,239
1, 485
115
700
724

90
931
11
528

$4,573
940
70
299
398

74
966

Countries.
North America-continued.
West IndiesBritish ............. ... ... .
H aiti. .................... .
Puerto Rico ............•..
South America:
Brazil .........•........•••..
Chile .... ......... ......... .
Colombia ........•...........
Uruguay ................... .
Venezuela .•.•• ..••.. .....•..

5

235

Total. .......•...........

Pounds. Values.

11
250
40

$7
250
27

400
505
80
100
120

200
286
45
48
74

-18,329
- --8,{97

Rates of duty imposed on sponges.-No special duty was imposed on
sponges imported into the United States prior to 1842. From 1789 to
1832 they were classed with unenumerated articles, and from 1832 to
1842 they were admitted free of duty. The tariff law of 1842 (Laws
Twenty.seventh Congress, second session, chapter 270) imposed a duty
of 20 per cent ad valorem on all sponges imported after August 30,
1842. This rate remained operative until July 1, 1857, when it was
reduced to 8 per cent (Laws Thirty.fourth Congress, third session,
chapter 98); but in 1861 (Laws Thirty.sixth Congress, second session,
chapter 68) it was increased to 10 per cent ad valorem, taking effect
April 1, 1861. In 1862 the duty was increased to 20 per cent, and it
remained at that rate until 1894 (Laws Fifty.third Congress, sec~md
session, chapter 349), when it was again reduced to 10 per cent ad
valorem, taking effect August 28, 1894.
83. Statement of the approximate rates of duty imposed on sponges imported into various
foreign countries.
Countries.

· Designation.

Duty per 100
pounds.

Europe:
Austria.Hungary .................... gf~~~~.~~.~ .~~~~~:
France .....................•......... Raw ........•.................••...........

::: ::: :: ::::::::: :: :: :::

$2.17
8. 71
3. 04
5. 69

~.~~;~s~;~;.~~~:: : : : : ::::::: : :: :::::::

Free.
~~~~a~it;i~:: :~: ::: ::::: :: : : : : :: : : : .
Free.
Italy . ....... .. ....................... Common, crude ........................... . Free.
Common, cleaned ......................... .
Fine, crude .............................. . . Free.
Fine, cleaned ..........................•...

:i:~:!1:: '.: '.:::::::::::::::::::::::: :::::::::::::::::::::::::::::::::::::::::::::
N

~ti~~:i~~

: :::::::::::::::::::::::.~~~~~.:::::::::::::::::::::::::::::::::::::

~~~~::::: :: :::: ::·.: :::::: :: ::: ::: : ·Fi;;e: :: :::: :::::: :::: :::::::: ::::::::::::::
Common . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . • . • . .
Central AmericaGuatemala
H
..... ... ... .......................... . ................ ... .................................... .

r!~ll;~:: ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::

20 p. ct. ad

3. 50

17. 51
32.45
13. 22
2. 58
1. 75

v:J:9. 58

90

132. 27
23.30
46.59
110.22
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83. Statement of the approximate rates of duty imposed on sponges imported into i·arious
foreign countries-Continued.
Countries.

Designation.

Duty per 100
pounds.

North .America-continued.
West IndiesBahamas .............................. . ................................. . ....... Free.
Guadaloupe........................ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 p. ct. ad val.
Hai ti . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Fine. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
$33. 77
Common, for horses. . . . . . . . . . . . . . . . . . . . . . . .
5. 79
South .America:
547.10
.Argentina . . . . . . . . . . . . . . . . . . . . . . . . . . . Fine, for toilet ............................ .
Fair, for toilet ........ . ................... .
218. 84

~~~\~~!~~~~:~~.~ :::::::::::::::::::::::::

For scrubbing ............................ .
Bolivia ......••....................... Fine ...................................... .
Common .......... ......... ....... ........ .
Brazil. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Fine .............. ..... ................... .
Common .................................. .
Venezuela . ... ........ ... . ....... .....•••••...•...................................
.Australasia and Oceanica:

87.54
38. 29
21.88
79. 34
16. 53
346. 71

74. 80

10. 94

ct. ad val.
~~::i~~f:.~:::::::::::::::::::::::::: ::::::::::::::::::::::::::::::::::::::::::::: 101512½p.p.p.ct.
ct. ad val.
ad val.
i~~~~h tc·~~~i~~:::::::: :: :::::::: ::: ·Fi~~:::::::::::::::::::::::::::::::::::::::
4. 40
Common .................................. .
1.13
8

XV.-MARINE SHELLS.

General trade since 1868.-A.mong the miscellaneous fishery products
that enter into our foreign trade, marine shells call for special notice.
Of these there are several classes, viz, (1) shells, not cut or ground;
(2) mother-of-pearl, not cut or ground; (3) shells and mother-of-pearl~
manufactured, and (4) cuttlefish bone. The uncut shells imported into
this country consist of ornaID:ental shells, shells for manufacture of
buttons, etc. They are received principally from England, French
Oceanica, Colombia, Mexico, and France, but nearly all are originally
obtained from tropical waters. Little variation exists in the quantity
of cuttlefish bone imported during recent years, averaging about 150,000
pounds, worth 10 cents per pound.
An interesting feature of this shell trade is the large number of shells
imported during recent years for use in the shell-button factories in the
United States. During the last four years several of these factories
have been established in the interior of this country, and in addition to
the fresh-water shells of the adjacent regions, they utilize quantities
from Japan, India, Australasia, and especially Tahiti.
The marine shells exported are not of great value, and consist largely
of abalone shells.
Table 84 shows the extent of the foreign trade in marine shells during
the twenty-six years ending in 1894. The imports have gradually
increased since 1885, reaching a maximum value of $1,621,681 in 1893.
The imports for 1894 show a considerable decrease, because of the general depression of business, which naturally affects the importation of
ornamental articles more seriously than the more necessary ones. The
value of domestic exports shows a very great fluctuation, ranging from
$1,500 to $74,328 per year.
F. R. 94-35
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84. Statement of the foreign trade in marine shells during the twenty-six years encling
in 1894.
Domestic
exports .

Imports for c.onsumption.
Year
ending
June 30-

MotherShells, of.pearl,
not cut not cut
or
ormanuground. factured.

Cuttlefish bone.
Pounds.

Value.

Shells
and
motherof-pearl,
manufac.
tures of.

All
kinds .

Total.

Excess
of imports
over
exports.

I

Excess
of exports
over
imports.

- - - - - - - - - - - - - - - - - - - - - - -$44
1869 ------9
1870. -----1871 _......
8,545
1872. ·----- 163,027
1873 ------- 128,774
1874. _- - _- . 121,640
1875 .. ·- ... 121,289
1876 .... -·. 251,424
1877 .. ··- .. 162,769
1878. ·----· 177,492
1879 .. ··- .. 220,564
1880. ---- .. 283,088
1881------- 280,472
1882 ----- .. 218,383
1883 ------- 273,296
1884 - ...... 220,316
1885 _---- -- 140,576
1886 ....... 207,966
1887 - ------ 196,984
1888 ------- 149,539
1889 ....... 258,206
1890 -······ 288,885
1891------- 506,723
1892 ····· .. 886,191
1893 .. ·--- .. 1,270,811
1894 . . . ... . 643,251

Total.. 7,180,264

18,404
32,911
21,993
28,504
21,388
46,586
37,192
49,736
54,215
101,518
129,827
129,398
85,292
124,269
178,789
163,844
190,785
161,696
196,437
114,457
94,495
166,778
151,114
220,131
139,260
149,708

$1,292
$1,826
$490
2,112
8,441
6,320
1,945
22,244
11,754
2,286
22,970
188, 283
136,138
2,320
5,044
129,887
5,178
3,069
4, 35.5
5
125, 649
5,817 ---------· 257,241
9,482 ---------- 172,251
10, 015 ------ -- -· 187, 507
11,179 --------- - 231, 743
11,642 -------· ·· 294,730
7,682 .......... . .. 288,154
20,848 ------·--· 239, 231
22,958 .... ... ...... 296,254
258,639
22,455
15,868
12,223
164,080
11,281
245,848
15,232
22,650
228,799
14,899
15, 916
10,824
18,476
17f, 839
10,058
279, 763
11,499
17,162
34,607
340, 054
20,089
108,171
638,576
23, 869
195,104 1,116,536
15,412
283,842 1,621,681
13,013
378,381 1,037, ]52

69,088 2,808,227

294,347 1,145,447 8,690,146

---------·

·---------

.............

·---------

------------------·
--- ---------------·
---------.............
----------------------------

.. - - - - .. -- .
·····-----

...... ......

·-· ------·
·- -------·
---------·
------------------------·--·
$3,593
11,372
51,616
2,507

$11,008
2,100

----------

---- ----- ·

----------

-----------------------·····
4,825
9,172
13,831
69, 107
39,792
46,341
15, 148
25,311
63,898
8,133
16,572
11,136
2,243
4,635
1,500
12,609
33,033
74, 328

$9,182
$6,341
22,244
188,283
136,138
129,887
125, 649
257, 241
167,426
178 335
217,912
225,623
248,362
192, 890
281, 106
233,328
100, 182
237,715
212,227
167, 703
277, 52(1
336, 019
637, 076
1,103,927
1,588, 648
962,824

464,722 8,234,606

---··--·

-------------------------- ---

·-----·
.-------..........

..........
. ...........
. .........
...........
---·····
..........
.........

..........

...........
..........

-------·

..........
........ ...
...........

..........
............
N

............

o, 182

Imports of shells by countries.-Of the $643,349 worth of shells entered
at United States custom-houses during·the year ending June 30, 1894,
$291,691, or 45 per cent, came from Eng land; $2241757, or 35 per cent,
from French Oceanica; $44,822, or 7 per cent, from Colombia; and
$28,473 from Mexico. The inhabitants of some of the Pacific islands
depend almost entirely on their export of marine shells.
The subjoined compilation shows in detail the value of the unmanufactured shells, other than mother-of-pearl, imported from each foreign
country during the four years ending in 1894. The customs returns do
not indicate the origin of the shells imported previous to 1891:
85. Statement by countrie8 of the value of unmanufactured shell8, other than mother-of-pearl,
imported into the United State8 cluring each of the four years ending June 30, 1894.
Countries from which imported.

1891.

1893.

1894.

Europe:

t~:i~~d~~~~~?::::::::::::::::::::::::::::::::::::::::
France.·· ··- ·· ···-·--------···-- .... __ .. __ ... · ··-· -·----·
¥t!1~~~?:::
:: ::: :::::::: ::: :::: ::::::: :::: :: ::::: :: ::: :::
Netherlands ..... __ ... _.. ___ ._. ___ ._ ....... _......... ____ .

$3,616
274,316
8,280
12,810
2
5,604

$7,724
622,502
34,243
19,604
148
4,107

$9,281
814,036
50,176
29,612
311
8,585

$3,260
291,691
12, 125
244
54
3,257

Total Europe ........ ____ .. __________ .. __ .... __ . _____ _

304,628

688,328

912,001

310,631

5,819

46,286

30,256

28,473

1,084
613
1,519

1,214
172
1,605

North America:
M·

c,i~!ttttt;:;;:• • • ;•:.:; ;:• • • • • l

2,817

1,578 :{
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8~. Staternent by countrfos of the 'l.'al-ue of immanufactured shells, othe1· than mother-of-pearl,
impoi·ted into the United States during each of the four _years ending June 30, 1894-Cont'd.
18_9_1_._
_ _ _ _ _ _c_ol-ln_ t_r_ie_s_ f_r_o_m_ w_h_i_c1_1_im_p_o_r_te_d_·~ - - - - · l - -

I

~

1__

1_8_9_3·- -1-18_1)_4_. _

North .America-continue(1.

t;~1~iffe;__:_:. -... -.......... -.. -.... -.-.. -....... ... .. ........ ..

$133

$97

$60

fFil~L ~ ~ ~ ~: ~: ~:: :::~ ~ ~: ~::::::::::::::::::::;::::: :::..~~;:. !~;.....!~ !~!....... ~~ ~~~. :: m
i~rti·:::::::::::::: :::::::::::::::::::::::::::::::::::: m

l~g

:: m·····i;2,328
1i2

2.
3,
Santo Domingo .. . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
3,234
2,194
3,197
PuerLo Rico. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Total North .America . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

32, 818

70,998

60,859

411
43,941

South .America:
Brazil. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
20 . . . . . . . . . . . .
19
Colombia............... ... ... .. ............ ..... .........
20,090
28,172
31,699
44,822
Venezuela ................................................. ........ ..... ...... ................. ... .
Total South .America .............................. . .

20,090

Asia and Oceanica:
China ............................................................. .
East IndiesBritish..... .. . . . . . . . . . . . .•• • . . . • . ... . . . .. . . .. . .. . . . . . . .
3,326
Dutch..................................................
8,746

28,192

31, 699

44,841

6, 135
5,352

5,466
167
320
1,488
2,945
3,304
224,757
479
33

281
11,341
11,650

3

Ja°tat~~~~~:::~::::::::·~:::::::::::::: :::::::::::::::::: m 1,m
3, 5i!
i~~fsel A~~t~;i~;j~:.,:::: :: ::::::::::::::::: :: :::::::: ::: :::::::::: m...... f iso·
2

'

:h1~~ti~~Tu~~~as::
:: :::::::: :: ::::::::::::::: :: :::::::: .. ~~~·. ~~~....~~~~ ~ .•••• ~~~·.~~~.
Hawaiian Islands ....................................................................... .
5

Total .Asia and Oceanica............. . ...............

146, 051

92,678

25Je, 320

Africa:
British...................................................
9
24
999
French ................ ............. ............................................. ·· . .... .
Other .African ports . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2, 708
3, 763
&11

238,962

100
2,065

Total .Africa.........................................

2,717

3,787

1,810

2,165

..All other islands and ports.................................

932

2,300

8,830

2,809

Grand totaL.........................................

507, 236

886,283

1,269,519

643,349

Imports for consumption . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

506, 723

886, 191

1, 270, 811

6i3, 251

-86. Statement by countries of the imports of manufactures of shells, including mother-ofpearl, during each yea1· froni 1891 to 1894, incl,usive.
Countries from which imported.

1891.

1892.

1894.

1893.

Enrope:

s£;~:~?:~~~:::::::::::::::::::::::::::::::::::::::: ::~ii; ~~b:
~:u~:~L~:s::::::::::::::::::::::::::::: ~ ~::::::::::::::: ::::::::::

~1

France ............................................................ .

Switzerland ... ......... ................. .. ........ . ..... .. ... .. .. . .
Turkey .......................•.........•..... . ............ .... .••.
Total Europe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

11, 440

44,026
109,800
14,437
1,367
50
2,511
23

$35,686
57
25,469
177,473
19,301
1, 76fi
87
2,745
836

$157,379
13
25,208
136,487
29,523
11,340
27
3,223
45

182, 890

263,420

363,245

$10,668
8

l====!====~=====i====

North America:
Canada . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
57
Mexico........................................................ . ... .
89
Nicaragua. ... ...... ..... . ......... .... ....... ........ .. ...........
212
West Indies:
British.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
776
Cuba.............................................................
12
Haiti ...................................................... .. ............. .
Total Torth .America ......................................... .

1,146

257
268
126

50
99

473
48

619

10

1,182

768
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86. Statement by countries of the irnports of manufactures of shells, including rnother-of
pearl, during each year from 1891 to 1894, inclusive-Continued.
Countries from which imported.
1893.
1894.
189l. I 1892.
- - -- - - - - - - - - - -- - - - --1-- -- - -- - 1 - -- - - 1- - - Asia and Oceanica:
China ...... . ... . . ......... . ........ . ..............•...••................................ .
$16
East Indies-British .......... ... .................. .. .................... .... ........... .
670
Hongkong ....... ................ .... ............. .... ... . .. . . . . . . .
$12
$177
138
.Japan . . ... ....... . ............. ... .......... . .... •... ..... . .. . . . . . . .
779
625
1,896

'§.~:::l o"c"~~~i~;:::::::::::::: :: :::::::::::::: ::::::::: :: ::::::: ::: ...... ~~'. .
Total Asia and Oceanica.. . ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

All other islands and ports . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Grand total...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

$11, 440

1

•

~i:

2,976

1, 778
2, 614
5, 696
=====r== = =I= ===
69

30

127

= ====l= = = = j = = =
185, 883

267, 246

369, 836

The imports of mother-of-pearl, not cut or manufactured, were first
separately classified in 1891, and from the following table it appears
that most of these are received from England, with occasionally large
imports from the Netherlands, France, Germany, etc.
87. Statement by countries of the imp01·ts of mother-of-pearl, not cut or manufactured,
during each of the.four years ending June 30, 1894.
1894.
Countries from which imported.
1893
1892.
1891.
- -- - - - - - - - - - - - - - - - - - 1 - - - - - - - - - - - England.....................................................
$2,177
$4,641
$27,014
$2,507
France...................................................... . ..........
5,746 ........... ..... . .. .
Germany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2, 231 .•........
Netherlands . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1, 600 . . . . . . . . . .
22, 225 . ......•.•
Quebec, Ontario, etc.. ....... . .. . . . . • . . . . .. . . . .. . . . . .. . . . . . . . . . . . .... ..
853 .•..•...............

Total ........ .. . ...................................... .

3,777

11, 240

51, 470

2,507

Exports by countries.-The shells exported consist largely of abalone
shells from the Pacific coast, which are sent principally to England and
France. Table 88 shows the value of those exported to each foreign
country during the year ending June 30, 1894. The customs returns
do not show similar data for preceding years.
88. Statement by countries of the exports of unmanufactured shells from the United States
during the year ending June 30, 1894.
Countries.
France .............. . ..... ..... ....... . ................................................ ... . .

Value.

j~!!.i~ ·~·s·i~. : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :

$14,980
5,564
25
51,028
137
4
l, 580
643
867

Total. .... ....... .. .... .... ........... . .... ..... ............ . .. . ...... .. .... . ··········

74,828

ti.{~;~~~:~~::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
Quebec ................. . ..... . . .. ...... . . . . ... ....... ..... .. . ...... .. ...... ..... . . ........ .
Mexico ................................................. ······ ······ ·· · ··· ····· · ··· ··· ··· ···
British West Indies . . . .... ...... ... ...... ..... ....... . ...... .... . .... . ................. -... .
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XVI.-MI SCEL LANEOUS ARTICLES.

In addition to the aforementioned articles, there are several fishery
products that enter into our trade with foreign countries in small quantities. Among these are ambergris, ambergris oil, coral, fish skins, seal
skins, seaweeds, etc. It remains to give a brief account of the extent
of the trade in these articles .
.Ambergris and ambergris oil.-The quantity of ambergris and ambergris oil placed on the world's markets annually is very small, rarely
exceeding 1}000 pounds. It is obtained principally by whale fishermen, and probably 20 per cent is secured by American vessels. Only
a small quantity is used in this country, most of the domestic production
being sent to Europe. Each year, however, a small quantity specially
prepared is imported for use in the preparation of choice perfumery and
other purposes. The following table shows the imports for consumption
of these products from 1869 to 1894, inclusive:
89. Statement of the impo1·ts for consurnption of ambergris and ambergris oil into the
United States from 1869 to 1894, inclusive .
Ambergris .

.A.mbergris oil.

.A.verage
Average
Total
Year ending .June 30values
values
values.
Pounds. Values.
Pounds. Values.
per
per
pound.
pound.
- - - - - - - -- 1 - - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ,__ _
1872 - - - - - - - - - - - - . - - . - . - - . . . . . . . ..... - .. 1873 ......... - . . . . . . . . . . . • . . . . . . . . . . . . . .
1874 ...... ... - . . . . . . . . . . . . . . . .
1875 ...... _.. . _.... ... _... . ...

m~ ::::::::::::::::::::::·::: :::::::::·

$1, 328 . ... . ... .. ...... .... .• •. - .............. .
1, 110
0. 33
$31
$93. 36
4, 046
1. 62
322
198. 16
5, 21.7 .. .............. ... . . . .......... . .. ... . .
1
•

....... · · ....... ... ·····..
1883 . ..... . .... ...... .. . _. . . . . . . . . . . . . . .
1884 · ·.. . . . . . . . . . . . . . . . . . . . . . .
18
1885 . .... ...... ......... . .. . . .
47
101
1886 · ...... - . . . . . . . . . . . . . . . . . .
23
1887 ·...... .. . . . . . . . . . . . . . . . . .
1888. . . ..... . . ..... . . .........
93
1889 . . . . . . . . . . . . . . . . . . . . . . . . . .
437
1890 . . . . . . . . . . . . . . . . . . . . . . . . . .
50
1891 . . . . . . . . . . . . . . . . . . . . . . . . . .
71
1892 .... .. .......... .. . .. ... _.
6
1893 . . . . . . . . . . . . . . . . . . . . . . . . . .
26
37
1894 . . . . . . . . . . . . . . . • . . . . . . . . . .

5,408 ................ - ...................... .
2, 715
. 44
390
886. 36
4, 015
$226. 20
. 25
92
369. 84
5,685
120. 96 . . ......... . . .. .. .. .. . ....... .
1, 673
16. 17
. 50
175
350. 38
2, 649
117. 42
6.13
542
88. 49
6,774
72. 67 ...... . ................ - - ·. - - 5, 852
13. 39 ...... . ..... . ...... · - · · · - - - · · ·
1, 454
29. 08
11. 23
2, 920
260. 00
8
1, 509
188. 63
3, 731
52. 55
1, 288
226. 36
1. 22
427
350. 00
6, 667
256. 42 .. . ..... .. .... - . ... - . · - - · · · · · ·
5, 112
138. 16 .. ..... . ............ - · · · - · · · · ·

i~1

Ub

!ilk> : : : : : : : :: :. . ':']! : : :: ....ii:j
Total ..... . . _...... . ...

~1~

~~u~

};;; .;;;;;

$1,328
1,141
4,368
5,217
2,406
1, 439
278
3,215
2,962
2,517
5,408
3,105
4,107
5,685
1,848
3,191
6,774
6,852
4, 374
6,240
1,715
6,667
6,112

-:-.=~ 7D,481 ~~ -59.05\-13,468 ~=-_-: ~.910

Ooral. -Coral is obtained principally from the waters of the Mediterranean Sea and by Italian :fishermen. The most extensive markets are
Genoa, Leghorn, and Naples. No commercial coral is produced in the
United States. Twenty-five years ago this article was in great demand
for ornamental purposes, but at present it is not so highly esteemed in
America.
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The imports of coral for consumption from 1869 to 1894, inclusive,
have been as follows:
90. Statement of the imports fo1· consumption of coral into the United States froni 1869 to
1894, inclusive.
Year ending
June 30-

I

Not cut, Cut, or
or U~· manufac.
m:~;~;c· tured.

- - - -- -,- - 1869 ... · •· ·· ................. .
1870 ....... . ................. .
1871. ........ ...... .. ··········
1872. . . . . . . . . . . . . . . .
$83
1873.... ... . .. . . . . . .
230
1874... . ....... .....
528
1875... .. . ......... .
1,278
1876... . . ... . .......
109
1877. .. . .. . . .. ......
718
1878.......... . . . . . .
1, 252
1879............ .. ..
147
1880.......... ......
62
1881.... ... . . . .... ..
89
1882................
1,474

$22,417
18,975
37,877
59,598
63,805
28,152
33,567
33,559
28,650
12,667
11,327
5,492
2,502
669

-

I

N~tcut, Cut, 0r
or Uil· manufac- Total.
mt~r~~fC· tured.
-11- - -- - - -, - - - - - - - - - -

Total.

$22,417
18,975
37,877
59,681
64,035
28, 6RO
34,845
33,668
29,368
13,919
11,474
5,554
2,591
2,143

Yeai ending
Junf 30-

1883. . . . . . . . . . . . . . .
$681
$1, 302
1884 ......................... ······ ... .
1885 .................................. .
1886 .................................. .
1887 .................................. .
1888 .................. . ............... .
1889 ... ·.·· ······· ·· ... ······· ..... .... .
1890 . .. ............ .............. ..... .
1891 .............. ..•.......... ....... .
1892. . . . . . . . . . . . . . .
533
8!5
1893. . . . . . . . . . . . . . .
608
657
1894..... .. . . ......
153
1,758

:ti,ll83
158
G59
218
307
594
461
531
213
1,378
1,265
1,911

Total . . . . . . . . . . . . . . . . . . . . . . . . . . .

374, 905

Fi.~h skins.-Skins of various fishes, but principally of sharks, are
imported into the United States for use ·in arts and manufactures. They
come principally from England, but are origiually obtained largely from
the Mediterranean Sea. The imports from 1869 to 1894, inclusive,
amounting in value to $4,3.33 are shown in Table 12, on page 449 .
. A large quantity of skins produced in the .fisheries of the United
States are annually exported. Among these are alligator hides, porpoise skins, etc. The customs-house returns, however, do not indicate
separately the quantity or value of these products exported. Small
quantities of fish skins have been exported during recent years, a statement of the extent of which is given in Table 25, on page 468.
Seal skins.-A.nother important product of the United States fisheries
dependent on foreign countries is seal skins. The customs returns do
not classify this article separately, but the exports amount to at least
99 per cent of the domestic product. The San Francisco value of ·the
undressed skins produced in the United States fisheries in 1895 approximated $659,000, and in 1894 about $600,000. Practically all of these
skins are sent to London to be dressed, and doubtless a large portion
of them are again imported into ihis country. When imported they are
listed with other furs, both of land. and marine animals, and a separate
statement of the imports is impracticable.
Seaweeds.-The·uses of marine plants as food and for manufacturing
and agricultural purposes are of more value than is generally supposed,
and doubtless capable of much greater development, especially iu this
country. In France, China, and Japan numbers of people find profitable employment in collecting and preparing them.
In the United States large quantities of seaweeds are gathered from
along the shore for fertilizing the adjacent fields, but they are rarely
carried into the interior of the country. Irish moss ( Ohondrus crispus)
i gathered in small quantities on the coast of Massachusetts and sold
for culinary purpo. es and for sizing calicoes, etc. Du1se (Rhoclymenia
palmata) i quite common on the New England coast, but is gathered
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only to a very limited extent. Small quantit ies are imported each year
from the British Provinces and sold rough-dried, principally in the sea_
port towns. No doubt several important industries could be develope<l.
in this country in gathering and preparing seaweeds.
The imports of seaweed and seaweed preparations during each year
from 1869 to 1894, inclusive, are shown in Table 12 on ])age 449.
XVII.-APPENDIX .

.A series of compilations is here presented, showing approximately
the rates of duty exacted on fishery products and fi shing appliances
imported into various foreign countries. These data have been compiled
from the publications of the Bureau of American Republics and the
International Customs Journal, pnblished by the International Customs
Tariff Bureau, Brussels, Belgium. The figures in certain-instances given
in the first column are the numbers that the different items bear in the
original tariff enactments. In reducing to American equivalents, the
valuation on· July 1, 1895, is adopted for :fluctuating currencief; .
.A.USTRI.A.-HUNG.A.RY.
(General law of May 25, 1882, with alterations of law of May 21, 1887.)
[Florin = $0. 32. Kilogram = 2. 2046. pounds.]
No.

51

52
59

Duty.
Items.

Unit.

Rate.
li'lorins.
2. 00

$0. 29

2::i. 00

3. 62

....... .

15. 00
GO. 00
4. 00
1. 00
3. 00

2.17
8. 71
. 58
.15
. 43

... .... .
....... .
....... .

5. 00
15. 00
50. 00

. 72
2. ]7
7. 24

40. 00
15. 00
5. 00

5.80
2.17
. 72

24. 00
50. 00
6. 00
11.00

3.48
7.24
.87
1. 60

Fii,h, fresh; river and creek crawfish; snails, fresh (by con.

Shve1ui~1nr~~:) th~·;~~ .(i: ~:: ~y~t~;~,· i~b~t~~~; .~~~b~·) ·; ·
lOO kilos ..... .
tles, not prepared ...... _•... _............ .... .... . ........... .. do . . ..... .
Sponges:

t~~:.

~t:~~~~.~~.~.~~~~~:::::::::::::::::: ::::::: :::::::::: :: :: ::::: j~::: :: :::

68
86
87

88
89
92
105
230
248

272
326
341

~,y:hu:irt~~i.::::::::::::::::::::: :::::::::::::::::::::::::::: ::~ .:~~ ::::::::

Herrings, salted or smoked .................................•.... do
Fish, not otherwise provided for, salted, smoked or dried
.(by convention, 3 florins) ......... .......... ...... . ... ..... .. - .. do
Fis~, prepared (pickled or preserved in oil, etc.), in casks ....... do
Caviar········· ·· · ········-······-··· ··········· · ········- ·· ..... do
All eatables contained in boxes, jags, calls, and bottles,

Rate
per 100
pounds.

i;Y~iltr~::tt::::·:::::::::: :::::::::::::::::::::::::::::J~ ::::::::
i[~~;K\ti~~~: :::::::::::::::::::::::: :: :: :::::::::: ::::: ::::J~:: : :: ::
Corals, prepared, i. e., ground, cut, or otherwise worked
upon; genuine pearls, not set, if uot coming under fancy

Spermaceti candles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... do ... · · · · ·

AZORES.
(The customs duties operative in the .A.zores are those of Po:z:tugal, in addition to
which there are certain municipal import duties.)
BELGIUM.
No.

Items.

Dll ty.

15
21

Fish, including oy sters ancl all preserved fish and shellfish··.······ · · · ········ · ···· ·.· · ··
N et s and other articles for sea fi shing (such as fishhooks, cutlasses, block s, tube, axei;,

Frre.

30

Fi~t~il~~~~~~~!. ~~ .~~~~~~~·)·::::::::::: : :::: ·.::::::::::::: :::::::::::::: : ::: : :::: ::: : ::

33

Whalebone and mother .of.pearl. ......... ····· -- · · · · · · · · · · · · · · · · · · · · · .. · · · · · · · · · · · · · · · · ·

Do.
Do.
5 p.C' t.
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REPORT OF COMMISSIONER OF FISH AND FISHERIES.
DENMARK.
(Revised to December, 1894.)
[Kroner=$0.268. Pound =1:H~ir United States pound.]
Duty.

No.

Unit.

~

22

~~~!~e(~." ~:~:) : : : : : :: : : : :: :::: : : : : : : : ::: :: ].~~~~:: :
.~~~

Fish:
Alive and fresh ................................................ __ ... _... . .
Dried, smoked, salted, preserved, or spiced.Anchovies, lampreys, salmon, sardines, caviar, mussels,

~l:J:~~::::::::::::::::::::::::::::::::::::::::::: .~~~ .1ii.~u.~~~::::I

47

Rate
per 100
pounds.

Items.

O~e~
In h ermetically closed cans ....... . ............................ do .•......
Oils, not otherwi~e specified ....... __ ....................... . .. .. do ....... .

Rate.

Kroner.
0. 50

$0. 14
9. 06

33. 33

Free.
6. 25
. 62
14. 58
4.16

1. 70
.17
3.96
1.13

FRANCE.
(Tariff law of January 11, 1892.)
[Franc = ~0.193. Kilogram = 2.2046 pounds.]

I

Duty.
No.

Items.
Unit.

14
29
44

45
46
47

48
49
50
51

52
53
54
55
56
57

Turtles ......••................•............................ 100 kilos ... .. .
Poil de messine (silk gut used only for fishing lines) ...................... .
Fish:
Fresh, sea............ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100 kilos . . . .. .
Fresh, fresh.water of the salmonoid family ........... . ........ do ....... .
Fresh water, other ............................................ do ....... .
Dried, salted, smoked, cod, or klipp fish ....................... do •.......
stockfish and h errings ................. do . .. .... .
Other dried, salted, or smoked ................................. do ....... .
Preserved in oil or pickled ............................. . ...... do .. . .... .
0
seed ... - - . - .. -... - .. - .. - .. - ........ - .. - ....... - . - ...... - .. - ....... .
Fresh, other .............................................. Per thousand.
Pickled. . ..... . . . ................................. . ...... 100 kilos ..... .
Lobster s :
Alive or fresh boiled .......................................... do ....... .
Preserved or prepared .... ........ . ....... .... . ......... ...... do ....... .
Mussels and other shellfish ......................................... ·....... .
Fish oils................................................... 100 kilos ..... .
Whale oil, spermaceti:
Crude ........................................... . ............. do ....... .
Pressed ............ . ...... .. ................................ . . do ... . ... .
Refined . .................... ... ............................... do ....... .
Roe, cod and mackerel ................ ... ....................... do ....... .
Whalebone, uncut ...........••.................... . .... .... ................
Seal skins, raw ................... . ........................................ .
Coral, roug h, uncut ...•...•......................... . ... . ....... . ...... . ....
P earls , fine (natural) ....................................... .. .. . .. . ....... .
Fish bladders, raw or simply dried ............................ . ........... .

~;::t=

:: : : ~ee:~irFi~~~~·~~~~:: : : : : : : : : : : : : : : : : :::~~~: ~t~::::::
64

Rate.

Francs.
20. 00
Free.
20. 00
10. 00
5. 00
48 . 00
15. 00
25. 00
25. 00
Free.
1. 50
5. 00

Rate
per JOO
pounds.

$1.

75

1. 75
. 875
.44
4. 20
1. 32
2.19
2.19

.44

15. 00
25. 00
Free.
6. 00

1. 32
2.19

5.00
10. 00
15. 00
. 60
Free.
Free.
Free.
Free.
Free.
35. 00
65. 00
Free.

. 439
. 875
1. 317
. 053

. 526

3. 045
5. 687

Nacreous shells, mother.of.pearl, haliotis, and others for

~·~~di~;::::::::::::::::::::::::::::::::::::::::: .ioo·j,i_i~;::::::
~{!~lJ~:s~~ ~~~~~!~~~:::::::::."::::::::::::::::::::::::::::: :::::i~ ::::::::

321 Sp'°:~~iet
324
547
539
629
631 Strips of whalebone, cut and prepared...................... 100 kilos ..... .

~~~~fl~~~~ ~~t::::::::::::: ::::::.-:::::::::::::::::::::::: :::::~~. ::::::::

Free.
16. 00
40. 00
100. 00
20. 00
Free.
100. 00

1.40
3. 50
8. 75
l. 75
8. 75
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GERMANY.
(Tariff law of July 15, 1879, as amended May 22, 1885, and again December 21, 1887.)
[Mark=$0.238. Kilogram. =2.2046 pounds.]
Duty.

No.

Items.
Unit.

2

5
12
20
20
25

~~

37

Cotton :fish nets, new . . . • . . . • . • . . . . . . . . . . . . . • . . . . . • . . . . . . . . . 100 kilos ..... .
Sea grass and sea tangle ....... ..... ...................... ..............••..
Seal skins and skins of fish, for leather ....... ...... ....................... .
Wares partially or entirely of genuine pearls or corals .... '. 100 kilos ..... .
Wares partially or entirely mother-of-pearl, or turtle shells ...... do ....... .
Fish:
Fresh .. ............... . ................•..................................
Salt (with exception of herring), imported in barrels;
dried, smoked, roasted, cooked. (Stockfish, clried cod.).. 100 kilos ..... .
Preser ved with vinegar, oil, or spices, imported in b arrels . . ................................ ...... ....... ........... do ....... .
Otl1er prepared :fish of all sorts, hermetically sealed ......... . do ....... .
H erring, salt. . ... . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Per barrel ... .
Salt herring not in usual commercial packing . . . . . . . . . . . . 100 kilos ..... .
Salt herring intended for manure after denaturalization ................. .
Caviar and caviar surrogate ................ _... .......... 100 kilos ... _..
Sea an imals, and the like, preserved, steamed, or salted, in
bottles, cans, and the like ......... _.....•• __ . __ . ..... __ . . __ .. do . . _... _.
Other sea mussels, or shellfish ....... ___ . __ ••••.. __ ....•• ...... do ......•.
Oysters, lobst,ers, and turtles ....... _....•.••••. _.• _............ do ... .... .
1
0

~r:i
~ la~~~a. ft!~ ~il~~~: ::::::: :::::::: :: :: :::::::::: :::: :::: :::::i~: :: :: :::
River crabs, fresh or cooked; wash sponges, and other
fish products, mussels from the sea, fresh or cooked,
unshelled, with exception of oysters .•................... . . - - .. - .... - - - .

Rate.

Marks.
3. 00
Free.
Fr,,~.
600. 00
200. 00

Rate
per 100
pounds.

$0. 32
64. 77
21. 59

Free.
3. 00

. 32

12. 00
60. 00
3. 00
2. 00
Free.
]50. 00

1. 30
6.48
.16
.22

60. 00
24. 00
50. 00
60. 00
3. 00

16.19
6.48
2. 59

5. 39
6.48
.32

Free.

ITALY.
(Tariff law of January 1, 1892.)
[Lira=$0.193. Kilogram=2.2046 pounds.]
Duty.
No.

Items.

Unit.

Rate.

Rate
per 100
pounds.

Fixed oils:
Lira.
Mixed :fish ...... ..... .. _. ....... _.. __ .. _. .. •..... . . .... _.. 100 kilos . . . . . .
6
$0. 525
Not otherwise mentioned . ... __ ................................ do....... .
15
1. 31
102 Fishing nets, as the material, and in addition thereto . . . . . . 10 per cent .... . .......... · · - · · · • ·
306 Fish:
Free.
Fresh of all kinds ...•................... -.... · · · · - · · - - · · · · • · - · · · - · · · - - - - .437
5
Dried or smoked. ________ ...... _.. _.. .. ____ .......... __ ... 100 kilos . - - - - .
. 525
6
In brine ..... ·-··-----·-··--·-·-· ........... ···- · · ............. do---· ·- -·
2. 626
30
Seasoned in oil or vinegar (including tunny fish) in box~s- . - - .. do · - - ·- -··
Seasoned in oil or vinegar (including tunny fish) otherwise
2. 626
30
preserved ...... _.. __ ... _........ _. .. ·- ___ . - _........ .... - ... do --·- -·. 2. 626
30
307 Caviar and other prepared :fish eggs .... -- . - - .. - -· .... . - .. - ... ··.do· -- ·· -- ·
1. 31
15
320 Fish glue or isinglass ••••.•. , •••••...•.. ·-· .... -· .............. -.do · · ···· - ·
323 Sponges:
CommonFree.
3. 50
40
FineFree.
17. 508
200
324 Coral:
Free.
Not manufactured ...................... ······· ··········· · · ·: · · · · · · · · · · · ·
87.54
1,000
Manufactured, if not mounted with gold ........... · -· · · · Kilo ·· · · · · · · · ·
325 Mother.of-pearl:
Free.
13.13
150

8f:a~~cC:::::::::::::::::::::::::::: ::::::::::::::::::: -iiiii·ku~;::::::
8f~~:~ci::::: :::::::::::: ::: ::: :: :::::: ::: ::::::: :: :::::: ·ioo·ku~; :: ::::

~~~:ta~i!~~lu.r_~~:: :: ::·.:::·.::::::::::: :::::: ::: ::: :::::: "iiio.lrii~;::::::
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REPORT OF COMMISSIONER OF FISH AND FISHERIES.
GREECE.
(Law of 1887, as amended to take effect 1st (13th) February, 1892.)
[Drachma= $0.193.

Oke

=

2.84 pounds.]
Duty.

Items.

No.

Unit.

12
22

28
38
47

Rate .

Drachma.
2.00

Candles,sperm ...........................•............. .. ... Oke...........
Fish:
Fresh fish in general, and sponge ...................•.............. .......
Salted, smoked, or dried, except following................. Oke .. .. . . . ... .
White mullet, sardines, tunny, lobsters, etc., in cans ...... do ... .... .
Inkfish, octopod, eels, oysters ............................ . do ....... .
Codfish and stockfish ................. ...... . . ............. do ... .... .
Red caviar ....... ·..............•..... . ......................... do ....... .
Black caviar ...... ... ............ . . .................... . . ...... do .. ..... .
Shellfish, except oysters ... ... ............. .... . ............... do .. . .... .
Fish glue:
Common . . ........... . ... ... ............ ... ..... ............... do ....... .
Refined ..... .......... ........... ............. ...... .... .. ..... do .. ..... .

Free.
. 30
2.00
. 50
. 20
, 20
3. 00
. 05
.40
1. 00
Free.
1. 00
. 50

~i:!r~~~~·.
~~~~~~~~.: ~:::: :~~::::::::: :: :::::::::::: :: ::::: .ok~:::::::::::
Fish oil .......................................................... do ....... .

Rate
per 100
pounds.

$13. 59
2.04
13. 5!}

3. 40
1. 36
1. 36·
20. 39
.35,
2. 7Z
6. 79
6. 79

3.40

NETHERLANDS.
(Tariff law in effect July 1, 1895.)
[Florin= $0.402. Kilogram= 2.2046 pounds.]
Duty.
Items.

Unit.

.

Rate .

Rate
per 100
pounds.

Florins.
8~~j:e!a~:I~i~;~a: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :
Fish, preserved in tins .. ..... ......... . . . . . . . . . . . . . . . . . . . . . . .
1
.~~ :.e.~r_ . ~~~:~~·. ~~~-~~~~~~r~~.::::::::::::::::::::::::
Whalebone (mercery) . . . . ... . . . . . . . . . . . . .. . . . . . . . . . . . . . .....•

"fJS~~~~

:a~ ~~~.t_. ::::::::::

: : : : : : : : : : : : : : : : .• ~.
100 kilos......
25. 00
5
·
per ce~5\
. . . .. . . .. . . . . . . . 5 per cent.

ioo·kii~;::::::

$4. 56

. 10

NORWAY.
(Law as amended, to go into effect August 1, 1892.)
[Krone= $0 .268. Kilogram = 2.2046 pounds.]
Duty.
Item.
Unit.

Rate.

Krone .
Coral, crude or unmanufactured .........•••••..••••••••...•.. . .....••.•......
Free.
Cotton fish nets, as the material. and in addition thereto .. .. ..... . ........ . . . 10 per cent.
Fish, pickled, spiced, or preserved in oil, smoked, and caviar.. Kilogram . ... .
. 40
Other :fish .... ... ..................... ........ ............. ....... .... ..... .
Free.
. 35
~i.
. 04
1. 50
Isinglass or :fish glue .......... . .................................. . do ....... .
Linen fish nets, as the material, and in addition thereto ... ... .. .. ... . ....... . 10 per cent.
Free .
. 20
1
.40
Seal skin, dressed, single or sewed together ... . .. . ................ do ...... ..
2.40
0
. 04
2. 67
Free.

j~:~i~u~.t~1e·~ii::::::::::::::::::::::::::::::::::::::::::: . 1~1~·~1:1::::::

~:i~;~~c1TI~}ii;t:::::::::::::::::::::::::::::::::::::: :~~ ~ii~~:: :::

Ui~l~~~~: :~£ ~:: : : : : : : : : : : : : : : : : : : : : : :::::~~.: : : :::

Rate
per 100
pounds.

$-!. 80
4. 2&

. 48
18. 23
2. 40
4. 80
29.17
. 48
32. 45
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PORTUGAL.
(Tariff law of June 17, 1892.)
[1000 reis=$1.08.

Kilogram= 2.2046 pounds.]
Duty.

No.

Unit.

~~

38

Rate.

Reis.

iYi~go~i:::::::
:::::::::::::::::::::::::::::::::::::::::::: .~i.1~1i~~: ::
Pearls .......................................... .. .... . ....... - . - .. - - - - -

m~dfishn~~~:::::·.:::::::::::::::::::::::::::::::::::::::: .~~~fi~~:::
1

349

:~~

352
357
404
§~~

Rate
per 100
pounds.

Item.

Shellfish ....... ___ ....... _..... ... _. ___ . ______ .. _.. __ ...•.. .. .. do
Fish:
.
Fresh, unprepared . •.••• .. ....... _._ ... _... __ .. _........... .. do
Salt-eel, pressed, smoked, or pickled ... __ .. _.. ___ .. _. .... . _.... do
Sardines, fresh, salted, or pressed .. _._ .. ____ .. _______ ._ .. _ ..... do

.... _.

270
10
per cent
ad val.
22
39
6

..... .
.. _. __
.. _...

10
20

ti~h!~t~rltrr_e_s_~~~~~:: :: :: : :::::::~:::::: :::: :: : :·_:: : : : : : : ::::~~::: :: :
Whalebone, prepared in the rough._ ..... _. ... .. _... ........... do ..... .
Candles, sperm ..•...... _............... ______ __._. _______ ..... do ..... .

200
120
800
120

5

$13. 22
.49
1. OS.
1. 91
. 29'
.49-

. 9S
.24
9. 79
5.4239.19
.5.87

RUSSIA.
(Revised to January, 1891.)
[Ru,ble=$0.889. Pound = 14 ounces avoirdupois. Pood =36.112 English pounds.]
Duty.
Items.

Unit.

Spermaceti .•.•••.•••••.•...•••••••..•... _................. •• • • • • Pood ..... - ....

i~1~~!:i'.II\fff(7Im\\t\\\:\\Ii\\\::\\\:\ \••:Ji \\:••:\:
Fre!ih-

1iY~~~~~oi~~·J!~~~::::::::::: ::: :::::::::::::: :::: ::::::: ::: ::: ::~~ :· :· :- :--::-:-:-

Pickled and prepared in oil, also caviar ....... - .... - ....... - - - - - - - - -do
Salted and smoked, except herrings ..... _......... -.. . ... -- - - - ..•.. do
Herri1;1gs, salted or smoked; cod and all other fish, kippered ..... do
or air dried.
Oysters, lobsters, etc., in hermetically sealed vessels . ............ - . -do
Furs:
Seal skins ......... __ •. __ . ___ .. __ . _................. .. .............. do
Sea otter ....... ___________ .____ .. __ .......... _.................. - ... do

-----------· - - -

Rate.

Rate
per 100
pounds.

R1ibles.
1. 20
. 60
2. 40
6.00
10. 80
2.40
2. 65

$1. 29'
.65
2. 58.
6.46
11.64
2.58
2.85

2. 40
.12
5. 00
1. 20
. 27

2.58,
. ]3
5. 38
1.29
. 21}

-- -- - - - -

5.00

5.38-

- . -- - - - . - .. - - - -

18. 00
36. 00

19. 39
38. 77
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REPORT OF COMMISSIONER OF FISH AND FISHERIES.
SPAIN AND BALEARIC ISLANDS.

(Tariff law taking effect February 1, 1892, modified by law of July 16, 1892.)
[Peseta= $0.193.

Kilogram= 2.2046 pounds.]
Duty.

No.

Item.
Unit.

125
250
290
291
292
293
294
341
342
343

Rate.

Sperm of whale:
Pesetas.
In mass. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100 kilos ..... .
20. 00
Manufactured ........... .. ..... .. .. .......................... . do ....... .
25. 00
.A.nimalfats ...................................................... do ....... .
1.00
Codfish and stockfish . ...................... ........... ... ..... . . do ....... .
18. 00
Law of July, 1876-provisional duty ........................... do ....... .
3. 00
Law of July, 1877-municipal duty ...... . ............ .... ..... do ....... .
3. 00
Fresh fish ....................................................... do ....... .
1. 50
Fish, salted, smoked, orpickled ...••............................ do ....... .
12. 00
3. 00
g;es1:lss!~d ::jl~~fl~~~:::::::::::::::::::::::::::::: ::: :: ::::
8. 00
.10
Whalebone, shell, and coral, in the rough or cut in strips . . Kilogram .... .
Coral and mother.of.pearl, manufactured ........................ do ....... .
17.10
2. 50
Whalebone, manufactured ..............................•••...... do ....... .

:i~ ::::: :::

Rate
per 100
pounds.

$1. 75
2.19
. 09
1. 58
. 26
. 26
.13
1.05
. 26
.70
.87
149. 62
21. 88

SWEDEN.
[Kroner = $0.268. Kilogram= 2.2046 pounds.]
Duty.
Items.
Unit.

Rate.

Kroner.
Bones:
Walrus teeth ................................................... 100 kilos ..... .
118.00
35. 00
Other kinds . .. ........................................•............ . do ....... .
Fish:
20. 00
Anchovies ancl sardines, in oil or brine, her;:netically sealed ..... do ......•.
(weight of boxes included).
30. 00
Other kinds preserved (weight of boxes included) .................. do ....... .
Free.
All other kinds of fish, fresh, dry or salted .................................... .
20. 00
~l~~::::::: :·.:::: :::: :: : : : :: : : ::: : : : : : :: : : :: : : : : : : :: : : : :: : : : : .~~~.~~l~·s·::::::
Free.
25. 00
Otter skins, undressed............................................ 100 kilos ..... .
40. 00
Otter skins, clressed ............... ............. ............ ...... ..... do ....... .
170. 00
Sturgeon sounds ....................................................... do . ...... .

ltr:

Rate
per 100
pounds.

$14. 35
4.26
2.43
3. 65
2.43
3. 04
4.86
20. 67

SWITZERLAND.
(General tariff law of January 1, 1893.)
[Franc= $0~193.

Kilogram= 2.2046 pounds.]
Duty.

Items.
Unit.

!~~f]i~~:~ ~~~~~l~~~:: : : :.: .: : :~: : ~:: ~ ~:: ::.:::~ : ::::: ::::~~~:~t : : :
Fish, dried, saltAcl, pickled, smoked, or otherwise prepared:
In receptacles of less than 5 kilograms wei~ht ...................... do
In receptacles of more than 5 kilograms weight ............. ·........ do
Shellfish: Oysters, lobsters, etc., fresh ................................. do
Fish oil, in casks ..................................•.................... do
Spermaceti ............................................................. do
Whalebone:

...... .
...... .
. ..... .
...... .
...... .

r!i1:~t.~t,r:L• •:•:•/\:•: •:•iiiii::••:::I•:::•:•: •::•m:•:: :
i

Rate.

Rate
per 100
pounds.

Francs.
20. 00
7. 00
2. 50

$1. 75
. 61
. 22

16. 00
1.00
30. 00
. 50
. 50

1.40
. 09
2. 62
.04
. 04

4. 00
16. 00
10. 00
50. 00
30. 00

. 34
1. 40
. 87
4. 38
2. 63
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UNITED KINGDOM.
(There are no customs duties on :fishery products imported into Great Brititin and
Ireland.)

DOMINION OF CANADA.
(Revised to November, 1895.)
Duty.
Items.

Unit.

Rate.

Ambergris._ .. __________ .......... .... ______ ....•. - ..•••• - -· - ----· - - ·• · --- · ··
Fish:
Mackerel. ...........................•... ......•...••••.•.. . Pound .••.....
0

Free.
1 cent.

~ait!t~:::::::::::: ::::::::::::: :::::::: :::::i~:: ::: :::

½cent.

?~~~~~::::::::::::::::::::::::::: :::::;~_:: : : :

2½ cents.

~l~~~~~i~t1!:ie~r
All other :fish, pickled or salted, in barrels ....................... do ....... .
not in barrels ................... do ...... ..
Smoked and boneless fish, not in barrels .............••••........ do ....... .
Anchovies and sardinesIn boxes, 5 by 4 by 3½ inches ........ . .......••... •....... Per box ...... .

1 cent.
1 cent.
½cent.
1 cent.

g~~~~~::e~~~~~~

-i~ ~:::::::::: ·_:::::::::::::::::::::::: : : : : : : : : : : : : : : : :

30
30

2 cents.
per cent.
per cent.

25 per ce11t.
10 cents.

Shelled, in bulk ....................................... _.. Gallon ....... .
Canned, ~11 cans not over 1 pint (including cans) ..... ... .. Can .......... .
111 cans over 1 pint and not over 1 quart ... _.......... do ....... .
All other fish ............................ _._ ........ . . ....... .............. . 25
Fishhook~, nets and seines, and :fishing lines and twines, but
not t? mclude sporting, :fishing tackle, hooks and flies,
trawlmg spoons, threa,.ls or twines used for sewing or manu-

jf:!i~it1~1o:~::::i;~{~;~:::::::::::::::::::::::::::::::::: ::::::::::::::::

$1.00
.50
1. 00
1. 00
• 50
1.00

5 cents.

1

In any oth~{~:!~?

Rate
per 100
pounds.

3 cents.
5 cents.
per cent.

Free.
per cent.
Free.
Glue, sheet, broken sheet, and grClund........................ Pound ....... .
3 cents.
30 per cent.
Free.
Free.
Spermaceti, whale, and other fish oils ................... .. .................. - 20 per cent.
Tortoise and other shells, unmanufactured .. __ .... ........... . --. - - ---- -- - - - Free.
Whalebone, unmanufactured . ............................. . ........ ---··· ... Free.
All ot~er ar~icles, the product of the :fisheries, not specially
prov1decl for ............. _. ..... ___ . _...•. _..... _.•..•... -- ......... - . - - - - - 20 per cent.
30

~~&::11*!:~:F{!:!ili:t~~~::::::::::::::::::::::::::::: ::::::::::::::::

3. 00

NEWFOUNDLAND.
[Dollar= $1.014.]
Duty.

Items.
Unit.

Rate.

Rate
per 100
pounds.

Fish:

g~~t!~~ ~:~~!~~~- i-~ ·sh~i1~· :::::::: ::::::::::::: ::::::::: :: .~~~~~~~ :::::::

i~~!~ 1--... !~~ ~~

Fish of British catch and cure, and oil, the produce of such
fish .... ... . .... _... . .. ... ...................... . - - - ---- - -- - - - · -- · - -· · · -- -Free. ---------Fishing tackle (except :fishing tackle for anglers) ...... -. ......... ..... -- . .. - 7½ per cent .......... .
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REPORT OF COMMISSIONER OF FISH AND FISHERIES.
MEXICO.

{Law of May 15, 1891, mod.ifieJ. by decree of April 30, 1894, to take effect July 1, 1894.)
[Peso=$0.538. Kilogram=2.2046 pounds.]
Duty.
Rate
,_ _ _ _ _ _ _ __ _, per
100
Unit.
Rate. ' pounds.

I

Item s.

·g~~i~{efi't ~Yi~:~gh::::::::::::::::::::::::::::::::::::::::::::::: .~~1~f;~~:::::
~?!~~· ;;iJf!!i i~.i~~::: :: :::: :: ::: ::::::: :: ::: :: ::::1:: ::::::::: ::::1:~~.::: :::::

i~!~!~!J'1:i~S:ci ~~{iJ:~~~·. ~~~~~~: .

0

~fi~.:::::

.~ ~.i~~ .~~:::::::: . ~~
Fish glue .... . ....................•.. ......................•..•......... do ....... .
.Mother.of.pearl, in the rough .... ... .........•....•.................... do ....... .
·Oil, cod liver . . .................................•................ . ..... do ....... .
·Oil, fish ........................................................... ..... do ....... .
'Pearls, unset. . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . Carat ........ .

;Ui i~J~.;~~~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~~ ~ ~ ~ ~ ~ ~ ~ ~~~ ~ ~ ~ ~ ~ ~ ~ ~ :::?rr~ ~ ~ ~ ~ ~

Pesos .
0. 20
. 25
1. 50
Free.
.12
.15
. 15
. 25
.10
.10
. 50
. 25
2. 00
.40
. 10

$4. 79
7. 99
35. 93
2.87
3.59
3. 59
7. 99
2.40
2.40

7. 99
47. 90
9.58
2.40

COSTA RICA.
(Tariff law of September 7, 1885.)
[Peso= $0.486. Kilogram = ~.2046 pounds.]
Duty.
Items.

Unit .

:Fish:
With or without oil, in tins or otherwise ..... ....... .......•... Kilogram ...•.
Shellfish, preserved, with or without oil, or with condiments, in
cans, or otherwise ....... ................... .... ................... do ....... .
Fishhooks ........................... ... .............................. . do ....... .
·Glue ................... . ............... .... . ........... .. .............. do ... .... .

-~i1t~~~·.O.f~~~~~~:~~~~~~~~~~~.

j~::: :: :::

:: :: :: :::: :::: :::::::: ::::::::::::: : : ::
Pearls, fine, unmounted ............................................... do ..... .. .
. Spermaceti. ................................... . ................ , ...... do ....... .
Whalebone ............. ....... ........................................ do ....... .

Rate.

Pesos.
o. 07
. 07
1. 09
.11
2.17
.11
100. uo
. 07
.54

Rate
per 100
pounds.
$1. 5t
1.54
24. 03
2.42
47.84
2.42
1. 54
11. 90

GUATEMALA.
,(Tariff promulgated November 4, 1893, and in force since January 1, 1894, and supplementary decree of December 20, 1893, reducing the additional duties imposed
by former laws to 15 per cent.)
[Peso= $0.486. Kilogram= 2.2046 pounds. l
Duty.
No.

47
924
1701
1748
1861
1862
1863
1904
2038
2047

Items.

Unit.

Cod, dried, salted, or smoked, in bulk ................................ . .... .
Fishhooks, all kinds, with or without gut and :float, in·
eluding weight of container ....... ........ ............. .. Kilogram . ....
Coral, wrought, polished, or cut into beads, including
Fi-::i:~~~~ ~~~~~i~~~:::::::::::::::::::::::::::::::::::::: : : : : :~~ : : : : : : : :
Spermaceti, in cakes, gross weight ... _......................•.. do ....... .
Spermaceti, in candles, gross weight ............................ do ....... .

~~~fe~~:i"i~:::::::::::::::::::::::::::::::::::::::::::::::::
::::j~ ::::::::
Caviar, gross weight .......... _................................. do ....... .

Codfish and herring, dried, salt, smoked, or pickled,
packed in wood or earthen vessels ... ....................... do
2048
2075
2101
2102 Sard~nes, ~rooked, salted, pickled, or dried, not in cans .......... do
2103 Sardrnes, 1n cans. ___ .......•....... ·····- .............•.•....... do
2113 ~hel;lfi.sh, preserved in any package.- ....... ·-· ................ . do
2114
2174

....... .

fi1~~ff:\i~t!':~;:i:~t:: ~ ~:: _:: : : ~:::::::::::::::: ::::J~ ::::::::

2550
2639

26'1

....... .
.. -··._.
....... .

i~t?~ttFEH/\2\\\j]\l+t}h~i+I

Rate.

Rate
p er 100
pounds.

Pesos.
Free.
. 30

$6. 61

2. 00
. 80
. 25
. 30
6. 00
. 75
. 25

44. 09
17. 64
5. 51
6.61
132. 27
16.53
5.51

.15
. 25
. 25
. 25
.15
.25
.24
.25
1.00
. 80
.10
. 20

3. 31
5. 51
5. 51
5. 51
3. 31
5.51
5. 29
5. 51
17. 63
2. 20
4.41

FOREIGN FISHERY-TRADE OF THE UNITED
HON
[Peso =$0.4 G.

TATE .

559

RA.

Libra=l.043 pound .]

Rat

Duty.
Items.

nit.

Rat .

p r 100
pounds.

Pesos .
Candles, sperm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . Libra ........ .
C?ral in any form, except when set in gold or silver .................. do .... ... ·
Fish:

~~~=~·.~~~~~~·.~~.~~.~~~~.

: : : :: :: :: :: :::: :::: :::: :::::::~~:: : : :

ffiliS'}~)\);Ic/H/./\/I\\'.\'.'. '.\'.'.'.ii '.l\'.'.\\~

. 04
. 50

$1. 86
23. 30

. 02
.08
. 04
.18
. 24
. 02
. 02
• 04
.50

• 93
3. 73
l. 86
8.39
11.18
.93
. 93
1.86
23.30

NICARAGUA.
(Tariff law of July 25, 1888.)
[Peso=$0.486.

Libra= 1.043 pounds.]
Duty.

Items.

Unit.

Rate.

Pesos.

Rate
per 100
pounds.

g~~fl,e~:J:fuct{i;~·a:::::::::::::::::::::::::::::::::::: :::::::::: .~!~~do· ::::::::

. 05
2. 50
5. 00

$2. 33
116.45
232. 90

SbeJ.1:fish, all kinds, preserved in oil, vinegar, etc ................... do ....... .
Dnedorsmoked ..............••................................... do ....... .

.04
. 03
. 07
. 05
.06
. 20
.03
5. 00
1.00
.40

1. 86
1.40
3. 26
2. 33
2. 80
9. 32
1.40
232. 90
46.59
18.64

~i;h~' mounted with gold or silver ............ . ............ . .......... do .... .. . .

t~i ~i~J[i)~\\ i(\ ); :;:\ •: '.\.\:l::::::'.'.'.'.

'.!! ;;::::::

NOTE.-Decree of December 19, 1891, No. IV, increased abo,e duties 100 per cent.

SALVADOR.
(Law of March 2'1, 1888, revised to March 23, 1892.)
[Peso =$0.486. Kilogram=2.2046 pounds.]
Duty.
Items.

Unit.

~f~~l:' unmanufactured........ . . . . . . . . . . . . . . . . . • • . . • . . . . . . . • . . . . .

Pesos.
Kilogram •.••.

Herrin£, cod, and other fish, not further prepared than dried,
salte ,or smoked .................................................. do ....... .
Fish prepared in vessels of tin, glass, or earthenware ............... do ... _... .

~!\~~;~!["[~[;,~:

Rate.

::i\'.\ii:i:i j;ji i;:i'.\ii. '.ii!ill! i'.:!i!.

Rate
per 100
pounds.

5. 00

$110.22

.15
.20
. 35
.10
. 20
. 30
. 08
10. 00
. 20
. 30
5. 00
1.00

3. 31
4.40
7. 71
2. 20
4.40
6. 60
1. 76
220.45
4.40
6. 60
110.22
22.04
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REPORT OF COMMISSIONER OF FISH AND FISHERIES.
BRITISH HONDURAS.
(Act of January 4, 1895.)
f
Duty.
Rate
per 100
i-·-Un-it.--Ra-te.- pounds.

Itemi;,.

Candles, sperm....... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Pound ....... .

$0. 02
Free.
Free .

i~;~s~.~~~~~~~~~~~~~~~~~:: : : : : : : : : : : : : : : : : :~~il~~:: : : :

$2. 00

. 06

Turtle, live .............................................................. ..... .
Free.
Other products ..•........................•.... . ...............••........... . . 10 per cent.

BRITISH WEST INDIES-BAHAMAS.
[Shilling= $0.243.]
Duty.

Items.

Unit.

Rate
per 100
pounds.

Rate.

2:~f~:~ia~TI:~;fi~h·~;~·:::
:: :::: :::::::: :: :::::::::: :: ::::::: :: .~~~.~~~~~~::::
Fish:
Dried or salted ..... '. . . . . . . . . . . . • . . . . . • . . • . • . . . . . . . . . . . . . . . . . . . . 100 pounds . . . .
Pickled salmon, shad, and mackerel . . . . . . . . . . . . . . . . . . . . . . . . . . . Barrel ....... .
Pickled herring, alewives, and other kinds ........................ do ..... .... .
Fresh ............. . ............ . ... . . .. ... . .. .. .......... ..... . . . ... . ......... .
Sperm oil. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Gallon ....... .
Sponges ........ . .. .. .................. ... ................. . .. ... ........ ........ .
Turtle ....................................................................... ... . .

8, d.
11 0

$2. 67

Jfree.
2 6
4 6
4 6

. 50
.49
.49

Free.
1 0
Free.
Free.

BRITISH WEST INDIES-JAMAICA.
(Revised to January, 1893.)
Duty.

Rate
per 100
pounds.

Items.
Unit.

Rate.

Candles, sperm............................................. Pound ....... .

F~:

.

d.

2

Free.
8 per cent.

Fresh fish and turtle .................................................... .
Canned ... .. .... .. .. .... . ................... . ................ .... ... . .... .
Dried or salted...... . . ............ ....... ................ 100 pounds ... .
Smoked, not otherwise numerated or described ....... .. Pound . . . ... . .
Alewives, pickled ....... . ....... .... ......... .. .......... Bbl., 200 lbs ..

$4..05

3 6
0 O½

. 74
1.00
• BO
• BO

0 O¼
4 6

.50

2 6
2 6

~~~i~i:::·.:: :::: :: :::::::: :::: ::::::: :::: :::::: ·:e·~ ~~a·:::::: ::

Herring,
1
Mackerel, pickled..... . ... ..... .......... .. . .. ..... ... ... Bbl., 200 lbs . .
Pickled, not otherwise enumerated or described .............. . do ........ .
Salmon, smoked. ... . ............ ... ........ ......... .... . Pound ....... .
wet or salted . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Bbl., 200 lbs ..
All others ............................... ...... ... ............... .......... .

8.

0

4 6
0 2
10 6

.49
.49

4.05
1. 22

12½ per cent.

BRITISH WEST INDIES-BARBADOS.
(Tariff of 1889.)
Duty.
Items.

Unit.

Blubber and heads and offal of fish ........ . ................................ .
Fjsh:

~~~i:~~::~~:~:tt:::::::::::::::::::::::::::::::::: .~.~~~~~~:: : :::
IDsh on ice and salmon and oysters in cans ............................... .

~\~.~teTI~; ~~~:m;{fi~t~~::::::::::::::::::::::::::::::: ::::::::::::::::

Rate
per 100
pounds .

Rate.
Free.
$0. 05
. 10

Free.
Free.
8 per cent.
Free.

$0. 045
. 05

FOREIGN FISHEH.Y-TRADB OF THE UNITED STATES.
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DUTCH WEST INDIES.
(All fishery produ cts importe<l. pay 1¼ per cent acl valorem.)

FRENCH WEST I r DIES-GUADALOUPE.
[Franc= $0.193. Kilogram =2.20J6 pounds.]
Duty.
Items .

Unit.

l{ate.

Rate
per JOO
pounds.

Francs.
f:~~rgris .. ........... ........... ... .. . .... ... ............................. . 10 per cent.
40. 00
3. 00
21. 00
15. 00
15. 00
15. 00
10 per cent.
5 p er cent.
6 per cent.

Canned. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100 kilos . .... .
Codfish, dried, salted, or smoked ...... ..... .... ..... .. .......... do ... . ... .
In oil. . . .. ..........•......... ... ......... . . .... ..... .. .. ... ... .. do ....... .
Oil: Cod liver ... ..... ...... .... ....... .... ...... .................. do ....... .
Fish ..... ..... .. .. ...... . .. . .......... ....... .... .. . ............ do ....... .

~;i~~:;:::::::::::::::::::::::::::::::::: :::::::::::::::::::: :::::~~- ::::::::
1Yt~~h~;s:::: ::: ::::::: :: :::: ::: :: :::: :: :::::::: ::: ::::: ::::: ::::::::: :::::::

$3.48
. 26
1.83
1. 32
1. 32
1. 32

FRENCH WEST INDIES-MARTINIQUE.
[Franc =$0. J!13 . Kilogram= 2. 2046 pounds.]
Duty.

Rate
per 100
pounds.

Items.
Unit.

Rate.

Francs.
~f!\.?~es, sperm . ...... .. . . ............. . .. . ......... .. ...... 100 k ilos ..... .

4. 30

$0. 38

Dry, salted, or s:rp.oked codfish .. ......•....... . .. . ...... . ..... do ....... .
Anch ovies ...... .... .............. .. ........... ... ... . ....... . do .... . .. .
In cans, natural state, pickled or otherwise prepared ...•...... do . . ... .. .

4. 00

.35
1. 40
1. 40
. 24

16. 00
16. 00
2. 70
3. 75
6.46
5.35 per cent.

1ml~:·:::::::::::::::::::::::••••••::::::•: •::::::::::: ::•:Jr••:•::•

• 33

. 57

CUBA.
[Peso =$0.926.

Kilogram=2.2046 pounds.]
Duty.

Items.
Unit.

Rate.

F.ish:
Pesos.
Free.
Live .......••••.........••••.....•••••.•.......•.............................
Common sorts, smoked, dried, salted, or pickled, as Halifax
and Newfoundland cod, herrin g, maclrnrel, skate, l1ake,
1. 80
haddock, pressed sardines, exclusive o! weight of brine .. 100 kilos .... . .
Superior sorts , dried or pickl ed, as anchovies, tunny fish,
salmon, cod sounds, Norwegian, Swedi:1h, and Scotch cod,
stockfish, and other north European and all classes of live
and dried shellfish, including weight of brine and pack2. 85
age, if gl ass ................................. . ... ... . ............ do ....... .
12. 00
Sardines preserved in tins, including package .. . ........ . ... - . - .. do - - - - - - - Fish of other kinds preserved in oil, not specified above,
pickled or oth erwise prepareu; fresh or cannerl oysters,
1. 80
Oil,
~~ight. ~r°
~f- ..... do ....... .
5. 20
~-s·
~
~
~~
4. 50
1. 50
Whalebone, coral , and motber-of-pflarl, rongh ..... . -.· ······ .. ..• . K1lo~ram ·· ·
2. 60
Whalebone, cut ancl prepared to be used, but unpolished ............. <10 - ••• - • - 2. 60
Whalebone, polished and prepared for use ...•.•...••............... .. do ....... .

fiih~w:~~;f, ~;~f:&i~g-

i~te~i~;. p;{c°k~g~- :;h~~olf~~~tci; ;P·~~"a:~~ti·.·_ ·_·.·_-_ ·_ ·_-_-_-_ ·. ·_·_-_-_-_-_ ·_ ·_ ·_·_-_·_ ·_-_·.·_-_·_-_ ·_-_-_-_-_:::: :::;: :::::: ::

··1

F. R.

94--36

Rate
per 100
pounds.

$0. 76

1. 20
5. 04

. 76
2.19
1.89
63. 00
109. 20
109. 20
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REPORT OF COMMISSIONER OF FISH AND FISHERIES.
PUERTO RICO.
[Peso=$0.926.

Kilogram=2.2046 lJOunds.]'
Duty.

Rate
per 100
pounds.

Items.
Unit.

Rate.

t~!:~ie:~~r;rii:::.~;~;~;;c~~t·~~t::
::: :: ::: ::: ::::::::::::: :::: :: .~~1~!:~~: :: :: :
Fish:
Codfish and stockfish........................................... 100 .k ilos ..... .
Fresh, salted, smoked, pickled, and shellfish .. ........ .............. do ....... .
Live ........................................................................... .
Oils . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100 kilos ..... .
Whalebone ......... . ...... . ..... . ............ .. ............... ... Kilogram .... .
Spermaceti, manufactured or crude... .... .. .......... ............ 100 kilos .... . .

Pesos.
. 01
.1. 50

4. 20
63. GO

. 90
• !JO
Free .
4. 50
1. 50
4. 50

. 38
. 38
1. 89
63. 00
1. 89

HAITI.
(Revised to September 1, 1893.)
[Gourde = $0. 965.J
Duty.

Rate
p er 100
pounds.

Items.
Unit.

Alimentary conserves.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Fish:
AnchoviesIn cases of 12 boxes • . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
In pots ..... . ... .. ..................... . ..................
Codfish.....................................................
Codfish tongues, in kegs or pots ..• ...... ..... ..............
Eels ....................................•...................
Alewives.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . .
smoked . .. .......... ... ..... .. .. .... ......... •.. . .
Herring . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
E.moked, in ¼or ¼barrel or box . . . . . . . . . . . . . . . . . . . .
Mackerel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Oysters, pickled in kegs or pots .. .... ......................
SalmonIn barrels (200 pounds) . . .. .. . ... ........ ... ... ....... ....
In half barrels (100 pounds) ... . . . .. . ........ . ... .... . ....
In quarter barrels (50 pounds)............................
Sardin esIn barrels ........ .. ............................. , . . . . . . . .
In pots...................................................
In oil, tin boxes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Same, half boxes.........................................
Same, quarter boxes......................................
Fish glue.....................................................
Fishhooks, assorted..........................................

Rate.

Can .......... .

Gourde.
.10

Dozen ... .... .
Pot .......... .
Cwt,.......... .
Each ........ .
Quintal. ..... .
Barrel ... . ... .
Box .......... .
Barrel ....... .
Each .. .... . . .
Barrel .. ..... .
Each ........ .

. 30
. ]5
1. 40
.12
2. 00
1. 50
. 06
l. 50
. 06
1. 50
.18

Barrel ... ... . .
Half.barrel . . .
Quarter·barrel

1. 50

$9. 65

1. 35

1. 93
. 72
. 72
. 72
. 72
. 72
. 72

. 75
. 37

Barrel ... . ... .
Pot .... ... ... .
Box .......... .
Half boxes .. .
Quarter l1ox ..
Pound ....... .
Thousand ... .

. 50
. 20
.10
. 06
. 04
. 05
. 50
. 04
20 per cent.
Spermaceti. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Pouncl .... .. . .
.10
Sponges, fine ..................................................... do .. . .... .
. 35
common, for horses .................. . ............. . ..... do ....... .
. 06

4.82
3.86

~~~~i~,gtl!~~~::: :: :::: :: ::::: ::: ::: :: :::::::::::::::: ::::::::: .~~~l~-~::: :: :::

9.65
33. 77
5. 79
I

FOREIGN Fff\HERY-'l'RADE OF THE UNI'l'ED S'l'A'fES.
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SANTO DOMINGO.
[Mexican dollar= $0.528. Liter= 1.0567 quarts.

Quintal= 112 pounds.]
Duty.

Items.

Unit.

Rate.

Rate
per 100
pounds.

Mexican
dollars .

g~~j~~~f3?:~d~·i-~t~ ·~;~~~~~~t;·::: :: :::: :::::::::: :: :::::::::: ::: ~i~r~~~:::::::

Fish:
.
Anchovies .................. ••• ....••......... ...................... clo ....... .

rr~~~-f~f.~~~~~;i ::::: ::::::::: ::: :::::::::::::: :: ::::: :::::: :::.~.~1~a~::::: ::

Mackerel~~!lr : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : . ~.~raeJ : : : : : : : :
No.2 ...... ... .......... .. ... .....•........•. . ............. do ....... .
No.3 ......................... ...... .. .. ................. . . do ....... .

ff;il;:~1~:3e~!~~?~~~~~~l~: : : : : : : : : : : : : : : ::::: :~]t:::::::
1

.~:~~if: : : : .

Tunny, !~i~t~~-~~~~~'~!:~~c:~~~::::::::: :::::::::::::: :: : : :::::
Fishhooks .......................... : ..... . .. .. .. ..... .. ........ .. . . .. do ....... .

f;ti~£ u~:~:: ::: :::: ::::::: :::::: ::::::~ ::::::: ·::::::: :: ::::::: iu~~:~~: ::: :::
fish .....

~ .~~ ~~-~~.~~~ ~~~~~~::::::: : : : : : : : : : : : : : : : : : : : : : : : : : : i~u~~ ::::::::

!!~~fJ~j;,1'.,{:::!\:••;:
0

!:•!!:\••!\\\•\•\•:! !i~: : l•l

ll•:••

Whalebon~ .~~~~ ::::::: :: :: : :::::::::::: ::: : :: : :: : :::::::: ::: : : :

: : : ::~~:::::: ::

2±.00
3. 60

$11. 32
190. 08

.18
1.80
1. 80
4. so
7. 20
(j_ 00
4. 80
6. 00
7. 20.
4. so
.18
. 06
.12
. 90
7. 20
.30
. 24
. 24
. 30
3. 60
.12
15. 00
30. 00
3. 60
2. 40
.15

0. 50

. 85
. 85
1 27
1.90
1. 58
1. 27
2.82
3. 39
2. 26
9. 50
3.17
6. 33
47.52
3.39
12. 67
1. 27
1.58
6.33
7. 07
14. 13

mo. oi;i

126. 72
7. 92

ARGENTINA.
(January 1, 1893.)
[Peso =$0.965. Kilogram=2.2046 pounds.]
Duty.
Items.
Unit.

Rate.

Rate
per 100
pounds.

P esos.

tf:!~:~~i~.:::::::::::::::: ·.::: ·.:::::: ::::::::::·. ·.: ::::::::::::::: i~lon~~;~;: ::::
Fresh ..... ........ ........... ..... ....... ...... ............. ....... ........... .

~i-l~cf~-~~.:: :::

cs~!~cl~~~:~:!~i-l~r. ~s.~:::::::::::::::::::: : : : : : : : : : : : : : : : : : : .
Codfish tongues, wrapping or vessel included ..................... .. do
Fish in brine or pressed, vessel incluclecl. .. ............. . ........... do
F ish and shellfish, preserved in oil or natural. ...................... clo
HerringSmoked, in firkins ....................... ·. ... ..... .......... ..... .. do
Smoked, in boxes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... do

...... . .
....... .
....... .
.
....... .
....... .

~l:I=;/~~~1.C:i.~~.~~~~~~~~~:::::
::: ::: ::::: :::: :: ::::: ::::::::: ::: ::~~:: ::::::
Stockfish, in bundles, including wrapper ........................... do . ...... .
i~:~1J~1~;::::::::::::::::::::::::::::::::::::::::::::::::::::::::
:::::1~ ::::::::
Oils ................... .. .... _. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100 kilos ..... .
~~;r1~~. ~~~~~::: ::::::::::: ::::::::::: :::::: :: :::: :: :::::::: :::::: ~;OJ~~~:::::
Spermaceti. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Kilogram .... .
Spermaceti candles, in packages, including wrapper .................. . do . ...... .
Sponges :
Fine for toilet ...................................................... . do . ...... .
Fair for toilet ............................................ ; .......... do .. .... . .

::::::: j::::
:~i~:: ::::::
.... do ....... .

}~~lh~~s~i.~r.t~i~.~~::: ::::::: :::::: ::: : :: :::::: :::::: :::::
Medicated, Bahama, for scrubbing . . .... .................. .... l

. 25
. 20

$8. 75

Free
. 09
.15
. 138
. 096
. 30

3.92
6. 57
6. 04
4. 20
13.13

. 144
. 24
. 09
. 312
.12
1.00
.155
.32
. 05
. 36
. 20
. 225

6. 29
10. 5]
3. 04
]3. 65
5. 26
43. 77
6. 78
.14
2. 19

12. 50
5. 00
2. 00
. 875
. 50

5-t7.10
218. 84
87. 54
38. 29
21. 88

8. 75
9. 85
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REPORT OF COMMISSIONER OF FISH AND FISHERIES.
BOLIVIA.
(Law of November 25, 1893.)
[Boliviano = $0.486. Kilogram = 2.2046 pounds.]
Duty.
Items.
Unit.

Rate.

Rate
per 100
pounds.

Bolivianos.

&;;f:;.~~i_s_:
:::::::::::::::::::::: :: :::::: :::::::::::::::::::::: -~i_l~fi~~:::::
Coral, in natural state ............................................... do . . . . . . . .
Fish:
Codfish .................. . .. • ........ • .................•... ...... .. do . . . . . . . .
Dried, smoked; not canned ........... .. .............. . ........ ... . do
Canned .... .... ................... .. ............................... do
In brine, in wood .................................................. do
Fish or sh ellfish , in oil or water .... .. ...... . ...................... do
Lobsters, shrimps, and oysters ........... . .......•.. .. ....... .. ... do
Sardines, in oil .................................................... do

18:

. 0375
. 03
. 05
. 025
. 075
. 05
. 0875

........
. . . .. . . .
........
. . . ... . .
. . . .. . . .
. . . .. . . .

~t!~ifJi
1~;,- ;ii;{~~;::::::::::::::::::::::::::::::::::::::::::::: :::::~~ ::::::::
Isinglass .••••..••••...••..•••••.••..••........••....••.•••••••...... do . . . . . . . .

:i~

. 18

Oil:
.
Cod liver .•.......... ..... •. . ...•....•.............•.....•••.•..•.. do . . . .. • . .
Whale and seal, crude ....••... . ....••...... .• ••••................ . do........
refined ............................•............. . do . . . . . . . .
Sperm,

~i

1. 50

. 21
. 036
. 06

~~~~~cl:::::::::::::::: :::::::::::::::::::::::::::::::: :::::~i~ ::::::::

:~g5

Spermaceti,
~~
Sponges, fine .................................................•..... . do . . . . . . . .
common ............. .............................. ...... .. do . . . . . . . .

3. 60
. 75

:~~

:i~: ::: ::::

:~;

~~ft~:ci ::::::::::::::::::::::::::::::::::::::::::::: ::::: ::::::::

Whalebone, :~1f:ra·~t~;~ci·:::::: ::::::: :::: :::: ::::::: ::::::::: : : ::

$396. 72
6. 60
33. 06
. 83
. 66
1. 10
. 55
1. 65
1. 10
1. 02
19. 84
3. 30
3.96
4. 62
. 80
1. 32
U l2
2. 31
4. 63
6. 61
70. 34
16. 53
2. 64
16. 53

BRAZIL.
(Tariff promulgated by decree No. 836 of the Provisional Government on the 11th of
October, 1890. )
[Milreis=$0.546. KilograJI1=2.2046 pounds. Gram.= 15.432 grains.]
Duty.
Items.

Unit.

Ambergris ............................................... : . . . . . . . Gram . ..... .. .
Coral, uranch or manufactured . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Kilogram .... .
Fish:
Dried, salted, or pickled . ••. . .•.•..•••.....•.•.•....•..•• . ••••....... do .... ... .
Fresh or frozen ......... .. .. ..... .. . ..............•..... .. .......... do ....... .
Sardines and other preserved fish ....... ......................... .. . do ....... .
All others ........................................................... do ....... .
Fishin g n ets ................................. .. ..........•............ do .... ... .
Moth er-of.pearl, rough, sawed, or prepa.recl ............. . .... ......... do .... ... .
Oil, for lubricating .. ................................................. . do .. ..... .
purified . ..............••.......................................•.. do .... ... .
cod liver ..... .. ..........................................•.... . .. . do ....... .
Sheila, not classified .................................................. do ....... .
:Spermaceti. ...... . ......................... . ......................... . do ....... .
Sponges:
Fine ...... ........ . ..................... . ........••................. do ....... .
Common .................. ... ....................................... do ....... .
Whale!Jone ......... .... .......•.........•....•..•••.. ..•.•••••... ••.. do .••..•..

Rate.

Rnte
por 100
pounds.

Milreis.
. 30
5. 00

$123. 82

. 04
. 04
. 48
. 70
2. 40
.64
.15
. 50
. 64
. 30
. 40

1. 00
1. 00
11.88
17. 33
50. 42
15. 8-!
3. 70
12. 38
15. 84
7.43
9. 90

14. 00
3. 00
. 26

346. 71
74.30
6. 44

FOREIGN FISHERY-TRADE OF THE

.r !TED STATES.

fG5

CHILE .
LPeso =$0.912. Kilogram = 2.20-!6 pound .]
Duty.
Rate
Items.
p r 100
_ _ _ _ _ _ __ _ __ _ _ _ _ _ _ _ _ _ _ ___ ,____n_i_t·- - 1 - -R_a_t_ . __ ..,._
P_o_u _n _d _s._

i~ti~~i~~:.~t:::i~~~~)··:..:.: .:.: :.:>:: :~; ~; :•:• P'~ii'· $B;:;:
Pesos.

15

F1sh:
Anchovies, sardines, etc., dried, smoked, or in brineIn wood, gross weigbt _. . . ......... . . ........... . ....... . . do ....... .
In tin, crockery, or glass, gross w eight .. . .................. do ... . - .. .
Codfish, mackerel, etc ., dried, sm oked, or in brine-

i!~Ti;~~:~~i~~~:: : : : : : : : : ::::: :::J~ ::::::::

1

Fish t!;1r1:!1!
Large dogfish, in packing cloth, gross weight .. .. _...... . ....... do
Lobsters.and sbri1:1ps1 in water, gross weight . ..... ·: ........... do
Oysters, m water, m tm, crockery, or glass, gross , ,eight ........ do
Salmon, in water, in tin, crockery, or glass, gross weight . .. .... . do
Salmon, ~rie_cl, ~moke~, or in brine, in wood, gross weight . ...... . do

.. ..... .
....... .
... . ... .
.... - . . .
....... .

~1!7.fi;]: i~~~::g~I~tT: •: : •••I;/;•••:•::• •:••

¥•\•;•

. 0595
. 0875
. 042
. 0595
. 105
. 0525
. 0875
. 0875
. 0875
.0595
.077

. 1225
. 0625
.15
15 per cent .
~sA~glass, shredded, including wrapping s _... _.. ___ .. _. __. .. _ Kilogram .. .. .
. 75
Cod liver .......... _. __ .. _................. _..... __. _... _.. _ _.. _. do ....... .
Whale or seal, crude, gross weight .. _._. __ . . __ .. _....... _....... . do ....... .

s::,::,~,;ti,~l!~!l\?t• •:• : •:•:•:••:: :•\: • ••:u • :.: • •

refined ......... . ... _.. ___ . .. _... . ...... _.. _._ ... _ ..... do
Sponges, fine, conical, sample No.183 _...... _.. ___ . .. _. .. . .. ...... . do
medium, sample No.1 8! _............. _. _................ . do
185
Whalebo~~~:~h~
:':~:. . . . :::: :::::::: :: :: : ::::::::::::: :: ::~~

sr~~~

.175
. 0325
. 055
. 06
. 105
. 20
. 3125

....... .
....... .
. .. . ... .

5. 00
2. 50

::::::::

. 75
.11

2.40
3. 60
1. 72

2. 40
4. 30

2.17
3. 60
3. GO

3. 60

2.40
3. 19
5.10
2. 57
6. 20
31. 03
7. 20
l. 35
2. 27
2. 47
4. B5
8. 30

14. 40
206. 85
103. 42
31. 03
4. 55

COLOMBIA.
(Revised to December, 1893.)
[Peso= $0 .486. Kilogram = 2.2046 pounds .]
Duty.
Items.
Unit.
Codfi s h in brine, and all fresh fish ........................ _... _... Kilogram .... .

tit;ii~:::-~:e::::s;;;~:::t::::::::·::::::::::::::::::::::::: ::::J~ ::::::::
in candles, etc ......... _... _... _.......... _............. . . do ....... .

Rate.

P eso.
. 05
. 20
. 20
. 20
. 80

Rate
per JOO
pounds.

$1.10
4. 41
4. 41
4.41
6. 62

ECUADOR.
(Law of September 4, 1890.)
[Peso = $0 .486. Kilogram= 2.2046 ponnds.]
Duty.
Items.
Unit.

g~~jl~~~ -~~~~~:::::: :::::: :::::: :::::::::: ::: ::::::::::::::: :: ::: -~~~cf~~~ :::::

Fish, salted, like that imporwd from Peru ... __ .... .... ............... do ....... .

Rate.

Rato
per 100
pounds.

Pesos.
. 05
1. 50

. 02

$1.10
83. 07
.44

No~·-;--.A. surcharge of 20 per cent for the distinct purposes specified by law went into effect after
the s1gnmg of an a(;!eement for th e liquidation of the English debt; also an additional duty of JO
:per cent for the liqmdation of the n ational debt.
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REPO;R'r OF COMMISSIONER OF FISH AND FISHERIES.
BRITISH GUIANA.
( Ordinance 1892; revised to June, 1894.)
Duty.
Rate.

Rate
per 100
pc,unds.

$0. 50

$0. 4!

Items.
Unit.
Fish:
Drie'1 ....... .. . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 112 pounds ....
PickledMackerel. ........................... . .... ..... ..........•.... Barrel........
Salmon................. ..... ................................ . .... clo . . . . . . . .
OthP-rs ......... .. .. . ........ ... .... . .. .. ...... ... ........... ....... do . . . . . . . .
Preserved in tins or bottles, except oysters and salmon . . . . . . . . Pound . . . . . . . .
Salmon aud oysters in cans..................................... . . . . . . . . . . . . . . . .
Smoked . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Pound . . . . . . . .

1. 00

2. 00
. 25
. 01
Free.
. 005

. 50
1.00
. 125
1. 00
. 50

~t~}~f.~f:~f~'.:~~ff'\):::: ::)::!::::::::::): i ri~L::::: -'~'i ::;;; URUGUAY.
[Peso = $1.034. Kilogram = 2.2046 pounds.]
Duty .
Items.

Unit.

Rate.

Rate
per 100
pounds.

Pe6os.
Ambergris . ................ .. . ...•.......... : . . . ... . . . . . . . . .. . . . . . . Hectogram .. .
Candles, sperm, including package ............................... Kilogram .... .
Coral .. ..................•.............. . ................ . ............. do ... . ... .
Fish:
A..nchovies-

i~In b~i;:c;~<};:fir~~i~~:~-;~;-~-~k;::::::::::::::::::
::: :::: ::: :::: :i~: :::: :: :
brine, in barrels or boxes, gross weight ........................ do ....... .

Codfish, dry, and stockfish in general, gross weight .............. . . do ....... .
Codfish tongues, gross weight ..... . ................................. do .. .. ... .
Dried fishIn jars, cans, or crocks, including package .... . .......... ....... . . clo . ... .. . .
In casks or boxes, gross weight .. ... .............................. do ....... .
H errings dried , in boxes of one dozen ..... ... .......... . ..... .. Dozen ....... .
Oysters anrl l obsters, including packages ... .. . ....... . ....... . . Kilogram .... .
:E'ish pickled in boxes or casks ............... .. ...................... do ....... .
In jars or crocks, including package ............................... do ....... .
Preserved fish, including package .......•...........••.............. do ....... .
Sardines-

:ii::::::::

t~e~i~~t~;o~~;~~t\~~~~:::::::::::: :::::::: :::::: :::::::::: : : : :
Pickled, m boxes or casks, gross weight ........................... do ....... .
Pickled, in jars, cans, or crocks, including package ........... .... do .. . .... .

~~!JJ!f~~~:::::::::::::::::::::::::::::::::::::::::: :::J~ ::::::::

Fishhooks,
Horsehair fishing lines...... ..................................... Thousand .....
Oil :

~~1f
;_e_~'. ~~ . ~~~~ ~~- ~~~~:::::::::::::::::::: ::::::::::::::::::: ~~ift.~~:: :::
Fish.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Kilogram .....

Sponges:
Pressed ... .... ... . .................................................. do .....•..
Washed, in general, with or without sand ........................... do ....... .
W~~fJ}o~:,di~~~t~~/;~~-gii.::·. :·.:::: :::::::::::::::: : :::::::: ::: :: :

::i~: :: :: :::

28. 80
2. 74

$6. 58
128. 60

. 30
.10
. 07
. 09
. 09

14.10
4. 70
3. 29
4. 23
4. 23

. 30
. 05
. 093

14.10
2. 35

.14

. 30

. 07
. 10
. 30
. 30
. 05
. 07
. 30
. 31
.62
. 62
.159
. 0465
. 0558
. 31
1. 55
10. 85
1. 86

14.10
3. 29
4. 70
14.10
14.10
2. 35
3. 29
14.10
14. 57
29.14
7.47
2. 63
14. 57
72. 85
509. 90
87. ,12
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FOREIGN FISHERY-TRADE OF THE UNITED STATES.
PERU.
[S01=$0.486. Kilogram=2.2046 pounds.]
Duty.
Items .

Unit.

TI.ate.
Sol.
.1625
2. 00

Candles, sperm, in baskets, bales, or ca,ses, gross . . . . . . . . . . . . . . . . . K ilogram .... .
Coral, in natural state ............................ .. ...... .. . ... ..... .. do ....... .
Fish:
Dried or smoked, not in tins, gross w eight ........................... do ....... .

::::J\ri:.:ii~::::tt\ : : : : : : :: :•: :::Ji :::::

J}:rit~rt
;~~~: ~:r~:S:S: ;~~~~~;:::::: ~:::: ~::: ~::::::::::::::::::: :::::~~ ::::::::
~!!~~:l1f~~~S. ::::::::::::::::::::::::::::::::::::::::::::::::::::: ::::'. a~ ::::::::
1

Pearls, unset ............................. . ................ .... .......... ....... . .
Spermaceti, in cakes.............................................. Kilogram .... .
Sponges:
Fine ....... . ................ ·........................................ do .....•..
Common ............................................................. do . ...... .

Rate
per 100
pounds.

$3. 59
44. 08

.01
. 22
. 02
.44
. 0l
.22
. 02
.44
.12
2. 64
. 10
2. 20
. 01
.22
. 40
8. 82
.10
2. 20
.18
3. 97
3percent ........ ..
. 40 I
8. 82
4. 00
88.18
1. 20
26. 45

VENEZUELA.
(Revised to October, 1895.)
[100 Cen timos = l bolivar.

Bolivar =$0.193. Kilogram=2.2046 pounds.]
Duty.

Items.

Unit.

Rate.

Candles, sperm................................................... Kilogram .
Fish:
In brine, salted,or smoked, not in tins ............................... do ...... ..
In cans, not specified ............................................... . do ....... .
Sardines packed in oil or any other form.. . . .. . . . . . .. . . . . .......... <lo ...... ..
Fishhooks ....................................................................... .
1
~::ss offatlti~;ci~: :: : ::: ::::::: :: : : : : :: :: : ::: :: : :::::::: :: .~i.
Fishing twine of linen or flax for nets and lines ...................... do ...... ..
I singlass .............................................................. do ....... .
Oil:
Cod liver .......................................... ... ............... do ....... .
Fish .................. ..... ........................ . . . .......... .... .. do .... .. . .
Pearls ....... . ............... .. ....................................... do ...... ..
Shells, loose or made up in pieces or ornaments ........ . .... . . ....... .. <lo .. ..... .
Spermaceti ............................................................ do ....... .
Sponges ............................................. ... . .. .... ... .... . do ....... .

~l:k~~f

~£~~ :::::

Rate
per 100
pounds.

Oentirnos.
125

$10. 94
2.19
6. 57
2.19

25
75
25
Free.
75
], 000
75
125

6.57
87. 50
6.57
10. 94

125
75
1,000
250
75
125

10. 94
Ci. 57
87. 50
21. 88
6. 57
10. 94

CAPE VERDE ISLANDS.
(All fishery products imported pay a duty of 20 per cent ad valorem.)
EGYPT.

Commercial treaty with United States November 16, 1884. A duty of eight per
cent ad valorem is imposed on all products from the United States, computed on the
price at the port of discharge.
LIBERIA.
(March. 1, 1890.)
Duty.
Items.

Unit.

Fiah, dried .........•.................... : ....................... . Pound . ...... .
pickled . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Barn,l ....... .

Rate.
$0. 01
1.00

Rate
per 100
pounds.
$1. 00
. 50

568

REPORT OF COMMISSIONER OF FISH AND FISHERIES.
MAURITIUS.
(Law of January 1, 1894.)

[RupP.e=$0.231. Kilogram= 2.2046 pounds. Hectoliter=22 imperial or 26.417 U. S. standard gallons.]
Duty.
Items.
Unit.

Rate
per 100
pounds.

Rate.

Fish:
Rupees.
lJried or salted . . • • • . .. . . .. .. . . . . . .. . . . . . . . . . .. . . .. .. . • .. . . . 100 kilos . .... .
1. 08
Pickled ..•............... ... .............................. . .. .... do ... .... .
1. 25
Glue .......................... . .. . ...... . ..... ............ ...... . . do ....... .
3. 00
2. 50
Oil . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . Hectoliter . .. .
All other................. . .......................................••• .. ...... 7½ per cent.

$0. 113
.131
. 314

CHINA.
[10 candarins=l mace. 10 mace=l tael. 1 t ael =$0.80.

1 picul=100 catties = 133¼ pounds.)
Duty.

No.

Iteml:'l.

12
22

Unit.

Rate clrtily.

t. m. C.
Free.

Candles, sperm ......................................•.....•.•..........
Fish:
Dried ........ ....................... . ................. Picul .........
Salt .................................................. . .... do........
Fresh ...... : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

i&tt~; t:~:::~:: : :::::::_
:: :::::::::::::::::::y:~~i::::: :•:

28
47

Rate
per 100
pounds.

$0. 30

5
1 8
Free.

1· · ;

.11.

~~r:u·•• •••;,

JAPAN.
(All :fishery products imported pay a duty of 5 per cent ad valorem.)

KOREA.
Duty.

Items.

Per cent.
Candles, sperm •• , •• , ••••.• , , ••. , •• , , .•• , .•••• , , , , •••••.•••.•.•••. , • , •.• , ••• , •...............
Coral ...... ........................................ . .......... . ........ ..... ..... .......... . .
Fish, fresh .................................................................... ............ .. .
Fi sh . dried and salted ........... ... .. . ...... . . ..... .......................... ............... .

7½
10
5

7½
7½
7½

l!:f: :1i~:i}.~: :~~~~~:, :~~~~~:i~:~~i,:~ii::::::::::::::::::::::::::::::::::::::::::::::::::

7½

PHILIPPINE ISLANDS.
(Royal decree of January 8, 1891.)
[Kilogram=2.2046 pounds.)
Duty.
No.
Items.
__ ,__ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ , ___u_n_i_t _. __ l~
96
236
237
238
239

Spermaceti . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100 kilos ..... .
Salt codfish and stockfish................................... Kilogram .... .
Fish, fresh ....................................................... do ....... .
Fish , salted, pressed, smoked, or pickled ..... : ................... do ... . ... .
Shellfish ......................................................... do ....... .
Whalebone and motber-of-peari:
274
In rough or cut in strips or plates ............................. clo ....... .
275
291
:::: :: :::: :: :: : ::::: :: :: :: : : : ::

cJ:d{~~;!r~~~~? .~~ .~~~~~~~·t·

i~ ::::::::

t~

Rate
per 100
pounds .

$:J. 30

. 04
. 01
• OG

. 05
. 01
. 05
. 22

~·OTE.-By decree of July 10, 1895, a transitory impost of 4 per cent on aboYe was establish ed.

$1. 50

1.81
.4:i

2. 72
2.27
. 45
2. 27
9. 98
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BRITISH EAST INDIES-CEYLON.
(Law of January, 1890.)
[Rupee=$0.231.]
Duty.
Items.

Unit.

Rate
per 100
pounds.

Rate.

Rupees.
G½ per cont.
Fr0e.
F?wries _and shells (not tortoise shell) . ... _______ . _______ ... _. __ ._._ ... _. _. _..
Free.
ish, dned, salted, roes, fins, skins, ancl blood, the produce of Cwt ....
0. 50
creatures living in the sea.
Free.
Freo.
p acbinery for the manufacture of :fish manures . .. _.. _... _........ . ..... - - .
Free.
Free.
Free.

g~~~l-~s} -~~~~~::::::::::::::::::::::::::::::::::::::::::::::::::::: ::::::::::

$0.103

a:te~~~;;,~-~~t~-::::::::::::::::::::::::::::::::::::::::::::::::: _
·::::::::::

p::~lsoy~t~~~.::::::::::::::::::::::::::::::::::::::: ~:::::::::::::: ::::::::::
AUS'rRALASIA-NEW SOU1'H WALES.
(Act of March 2, 1892.)
[Shilling=$0.243.]

Duty.

Rate
per 100
pounds.

Items.
Unit.

Rate.

Pence.
1
1

$2. 06
2.06

Free.
Free.
G

Free.
Free.

1.21

Free.

AUSTRALASIA-NEW ZEALAND.
(_Revised to November 30, 1891.)
Duty.

Rat.e
per JOO
pounds.

Items.
Unit.
~f~~~es, sp erm .---- -- ____ .. ______ ...... ______ ....... _.. _____ _ Pound._ ... __ .

~z~~~i~r:~Jt~t: ;: : : •••· • ••. :••.••••: •.g:,:3~-•:••••••

iril\tt::cztLL+:::+HHE),~.L]+

Rate.
s. d.
0 2
10

0

0 2
0

2

0 2

Jfree.

20 p0r cent.
15 per cent.
H
Free:

$4. 12
2.17
4. 12
4. 12
4. 12

3. 09
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AUSTRALASIA.-QUEENSLAND.
(Revised to October 4, 1892.)
Duty.

Rate
per 100
pounds.

Items.
Unit.

Rate.

s. cl.

Fish:

5 0
5 0

1~-fet~~d ;a~f!:t:::::: ::::::::::::::::::::::::::::::::::.?.~~d~·::::::::
!~a.!~!:~·-~~~~~~-~~.:~~~~.:::::::::::::::::::::::::::::::
i2°;~!~ci;:: :::
Fishing material. ................................... - ..................... .

15 p er cent.

Oil:
Cod liver, medicinal...................................... Gallon ....... .
Fish, seal, and whale . .................... . . ...... .... .... .. ... do ....... .
Sponges ................................................................... .

l 0
6
15 per cent.

0

2

2 0

$1. 08

]. 08
4. 12
4. 05

AUSTRALASIA-TASMANIA.
Duty.

Rate
per 100
pounds.

Items.
Unit.

·1

Fi,-,h:
In pickle or brine .......... . . . ....... . ... . ..... ......... ... ............ . .
Dried and salted . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Pound ....... .
Preserved, potted or paste .. . .................... .. .............. ....... .
Maws ................................................................... .
Sardines . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ......... " ... . .

ii:ki~f
!~t:~i;i,·~~t"~~~;iai~:::: :: :::::::::::: :: ::: ::: :::: ::::::: :: :::::::
Oil:
Cod liver, medicinal ...... . ................. . ............... .. ..... •......
Sp~~:~ss~~:'.~~~-~~~~~::::::::::::::::::: ::::::::::: :::: :::

.~~~~~: :: :: : ::

Rate.
8.
d.
12½ per cent.
1
12lper cenr.
12½ per cent.
12½ per cent.
12½ per cent.
12½ per cent.

$2. 06

12½ per cent.
1 3

12½ per cent.

AUSTRALASIA-SOUTH AUSTRALIA.
Dut y.
Items.

Unit.

Rate
per 100
pounds.

Rate.

Fish:
lJried and salted, and sardines (except in pickle or brine). Pound ....... .
P r eserved ........ . ... ..... .............. . . ...... . .. ... .. ...... do ....... .

fi;;~~~;f~s:::::::::::: ~::::::::::::::::::::::: ::::::::::::::::t::: ::::::

Pearls, unset .......................................................... -. .. .
.All others ............................................... .. ................ .

P ence.
1
2
2
Free.
Free .
Free .
12 per cent.

$2.06
4.12
4.12

AUSTRALASIA-VICTORIA.
(Rev ised to March, 1894.)
Duty.

Rate
pe r 100
pounds.

Items.
Unit.

~r~{l:: ~~~~~-::::::::::: ::::::::::::::::::::~::::::: ::::::.~~~~~::::::::

il, s .... - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Gallon ....... .

Rate.

Pence.
2

$4.1.:1

20 per cent .
6

1. 22
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AUSTRALASIA-WEST AUSTRALIA.
Duty.

Items. ·
Unit.

Rate
per 100
pounds.

Rate.

Pence.
2
12 p er cent.
6

~\~~~'
..~~~~~:::::: :::: :::::::: :::::: :: ::::::::::: :: :::::: .~.~~~~::::::::
Oil, fish..................................................... Gallon ....... .
cod liver ............................................................... .

$4.12
1. 22

Free.

POLYNESIA-BRITISH NEW GUINEA.
Duty.

Rate
per 100
pounds.

Items.
Unit.

jf,f~t}es, sperm. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Rate.

Pence.

Pound ....... .

rsfn~Jiff ~~~~~: :::::::::::::::::::::::::::::::::::::::::~ :iiL~~i::::::::

$2.06
· 10 per cent.

~~!~i8X!iY! :~~-1~1.e.~i.~i~~1.~~~.:::::: :::::: :::::::::: :: : ::::: :::::~~.:::::: ::
Sponges ........................... - ....................................... .

Free.
·1
(j

2. 06
12. 36

Free.
10 per cent.

POLYNESIA-FIJI.
Duty.
Items.

Unit.

Rate
per 100
pounds.

Rate.

Pence.
Free. ·
10 per cent.
10 per cent.
Free.
}0 per cent.
3

Free.
9

Free.
10 per cent.
5 per cent.

$6.18
1.88

7.-REMARKS ON THE MOVEMENTS AND BREEDING-GROUNDS
OF THE FUR-SEAL, BASED ON OBSERVATIONS MADE WHILE
ON THE UNITED STATES NAVAL PATROL OF BERING SEA
IN 1894.
BY JOHN J. BRICE,

Comrnandm·, United State8 Navy.

Under the terms of the award of the Bering Sea arbitration tribuna1,
as enacted into law by the act of Congress of April 6, 1894, the fur-seal
received the following protection while absent from its breeding-grounds
on the Pribilof Islands:
(1) Immunity from pursuit or capture at any time and in any manner
in Bering Sea within a radius of 60 geographical miles of the seal
islands.
·
(2) Further immunity from pursuit or capture in any manner between
May 1 and July 31, inclusive, in that part of the Pacific Ocean, including
Bering Sea, north of the thirty-fifth degree of north latitude and east
of the one hundred and eightieth degree of longitude from Greenwich
continued as far north as the sixtieth degree of latitude; thence the
protected area is bounded by 'a line drawn northeast to the center of
Bering Strait.
(3) Immunity from pursuit by any other than sailing vessels and
canoes or undecked boats propelled by sails or oars.
(4) Immunity from capture by nets, firearms, air guns, or explosives,
except that shotguns may be used outside of Bering Sea during the
lawful season.
The migrations of the fur-seal are so regular and well marked that
they are easily taken advantage of by sealers, who know where the seal
herd may be looked for at any given time. The seal is thus differently,
and much more unfavorably, placed as regards natural protection
than are some other marine mammals that are sought by man, the
whales, porpoises, and sea-otter, for instance, whose movements are
either irregular or not fully understood by the hunters.
The movements of pelagic animals are influenced to a very great
extent by the temperature of the water in which they exist. The
migratory instinct, whether leading them to feeding-grounds or to
breeding-grounds, appears to be dominated by the water temperature.
In the case of oceanic fishes like the cod and mackerel, and of anadrornous fishes like the salmon and shad, the determination of the time
and general course of their migrations by the water temperature is
573
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well recognized. This same influence is not less strikingly exemplified
in the extensive migrations of the Alaskan fur-seal, which cover
diagonally 25 degrees of latitude, and, following the route of the herds,
embrace a distance of over 2,500 miles, which is traversed when the
seals are bound north to their breeding-grounds in Bering Sea and
again when they seek the coast of the United States after the breeding
season.
The fur-seal, although usually described as having almost human
intelligence, is really a rather stupid animal, whose reputation for intelligence is based largely upon appearances (especially its soft, beautiful
eyes, which appeal to one iu their apparent innocence) and upon the
cleverness displayed in finding its way over immense distances in the
ocean. Great stress has been laid on the latter faculty, which has been
a matter of more or less· speculation. In this and most other movements, however, the fur-seal is very largely governed by the temperature of the water, and is controlled by circumstances rather than
guided by intelligence, as it requires but little mental capacity to carry
out the laws that nature has provided for it by which it finds its way
to distant points in the ocean. When compared with the subtle instinct
displayed by many species of migratory birds on their way to and from
the same regions resorted to by the fur -seal, the movements of the
latter are rather commonplace. Combined with the directing influence
of the temperature of the water is the wonderful rapidity of action
which enables the animal to cover with little effort a vast area of ocean
in a remarkably short time.
The lonely and remote islands of St. Paul and St. George are admirably adapted for the breeding purposes of the fur-seal, and are the only
islands in the eastern part of Bering Sea or the North Pacific Ocean
suited to the requirements of this animal. Owing to tbe stupidity of
the seals they are almost defenseless when on shore, and many would
fall an easy prey if the islands were infested with predatory mammals
or birds, while their timidity would probably cause the eventual
abandonment of the islands if, while on the rookeries, they were liable
to the sights and sounds of modern civilization.
The seals leave the rookeries in the fall and are driven out of Bering
Sea by the decreasing temperature of the water as winter approaches.
They then seek the more genial waters off Vancouver and California.
On withdrawing from Bering Sea, they follow its current south through
the passes in the Aleutian Islands and then meet with the Japan
current, which leads them to the coast of Alaska, where there is au
abundance of food. Thence they follow the cold current down the coast
to Vancouver, off which laud the old male seals remain and disperse
over the adjacent ocean, having found a temperature suited to their
condition in a region well stocked with fish food.
The old male eal is six or eight times larger tban the female, and,
having a superabundance of fat, requires a lower temperature of water

OBSERVATIONS ON THE FUR-SEAL.

575

in which to live than do the female and young male seals. This fact
accounts for the separation of the old males from the rest of the herd.
The females and small seals of both sexes continue their southward
movement in the cold Humboldt current off the coast of California,
where, having found the slightly higher water temperature adapted to
their needs, they disperse over the ocean in search of food.
The same laws govern the seals on their way to the breeding-grounds,
combined with the strongest instincts in all animals-propagation and
care of the young. In spring the old males are the first to become
uneasy under the increasing temperature of the water, which has risen
from about 42° F. early in February to 50° late in April, the normal
temperature sought by the seals being between 40° and 46°. To seek
relief by reducing the temperature, they start toward the north (the
only direction in ·which this object can be attained), and, guided by
t,he cold stream which flows along the coast of Alaska and Vancouver,
they are led in the direction of the rookeries.
The course of the seal herd to the Pribilof Isiands, by the cold currents which flow from that direction through the passes in the Aleutian
chain, is only interrupted near the "Fairweather Ground" off Sitka,
where the influence of the warm water of the Japan- current causes
some confusion in the progress of the seals. This region is much
resorted to by the pelagic hunters and is a vast slaughtering-ground.
Off Sitka large portions of the herd are often found, in their bewilderment, heading in various ways, and sometimes they make considerable
progress in the direction from which they have come; but finally the
seals get within the influence of the cold stream in the vicinity of
Kadiak and then, through the passes in the islands, they enter Bering
Sea and are virtually on the breeding-grounds.
The females and young males are influenced in their northern movements by the same conditions which affect the old males. The females,
however, on account of their being with young, make slower progress
than the others, and are easily approached and killed when fatigue
compels them to rest at the surface of the water. The presence of food
off the coast and estuaries of the rivers also affects in some degree the
course of the seals.
The feeding habits of the breeding males are similar to those of some
fish, as, for instance, the salmon. During their absence from the rookeries they accumulate a vast amount of energy and food in the form of
fat, which is deposited under the skin, in the muscles, and about the
viscera; so that after the breeding season begins they abstain wholly
from food and, during a period of more than three months, retain their
vitality by assimilating the stored fat, while the other seals are obliged
to make frequent excursions to the :fishing bank . In like manner, after
the salmon leave the ocean, enter the rivers, and commence their long
journey to the spawning-grounds, they eat nothing, but maintain their
strength on the fat with which they were fortifying themselves while at
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sea, together with the supply of nourishm~nt from the disintegration of
the oil-bearing tissues surrounding the ovarian and sperma,tic parts,
which begins as soon as the fish enter the streams.
Aside from the destruction of the females and young by sealing in
Bering Sea, the animals are disturbed or harassed at a time when
they have sought seclusion to rear their young. Already a restlessness and a change in the habits of the seals have been observed which
are indications of the breaking up of the bercl. The use of firearms
for killing seals in Bering Sea being prohibited by law, the spear ltas
been substituted. The silent destruction of the latter instrument does
not frighten the seals, and its aim is more certain and deadly than the
rifle or shotgun. The warning noise of the firearm renders the seals
more shy and wary as the season progresses, but with the spear the
slaughter of unsuspicious animals continues uninterruptedly from the
commencement to the end of the season. As a proof of this, it is only
necessary to cite the wonderful catch of the sealiug schooners this
year by means of the spear. Notwithstanding the comparative unfamiliarity of most of the crews with the use of the spear, the number of
seals secured by the pelagic sealers was greater than ever before, and
the catch is almost certain to increase year by year, as the men become
more dexterous in handling the spear, provided the supply of seals
holds out. Instead, therefore, of the prohibition of firearms in Bering
Sea being a serious restriction on the depredations of the sealers, it
really aids them and renders the rookeries even more liable to rapid
decimation than tlley were under previous regulations.
It is reported that the catch of seals by predatory sealers in 1894 was
in the neighborhood of 105,000. Of this number about 57,000 seals
were taken from the herds belonging on the Asiatic shores of the North
Pacific Ocean and the remainder, 48,000, from the Alaskan herd. In
the previous year the seals secured from the herd rendezvousing at the
Pribilof Islands numbered about 36,000, and in 1892 about 25,000. Of
the seals from the Alaskan rookeries taken by pelagic sealers in 1894,
about 80 per cent were killed by vessels clearing from Victoria, B. C.,
and 20 per cent by vessels from United States ports.
The prohibition of pelagic sealing between May 1 and July 31, during
which time the seals are moving northward off the coasts of the United
States, British Columbia, and southeast Alaska and entering Bering
Sea, necessarily concentrated the operations of the sealers on Bering
Sea-that is, during the breeding season. The numbers of seals killed
beyond the 60-mile zone in Bering Sea between August 1 and August
15, 1894, were large, and perhaps 75 or 80 per cent were nursing females
that had left their pups on the Pribilof Islands and gone for food to
the cod banks lying from 75 to 200 miles from the rookeries. The
death of a female seal under these circumstances meant also the death
of her young by starvation. It is therefore evident that more harm is
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done to the se~Ll herd in the £ w w k of ·ealing in August than at
any other time.
Permission was given by th Tr a ury D partmen t to the lessees of
the seal islands to kill 20,000 young mal
al in 1894. Notwithstanding that only 7,:500 seals had been kill d there during each of the precediug years and only 14,000 and 20,000, r pectively, during the third
and fourth years before (against 100,000 annually for many years without ally detriment to the herd before the ravages of the poacher
began), the lessees were a.ble to obtain only 16,000 marketable skins
young male seals.
The preserv~Ltion of the Alaskan fur-seal under existing conditions
and regulations rests on the very slender contingency of the prevalence
of tempestuous weather during the month of August. Two or three
weeks of good wea,t her at this time, by permitting the sealers to operate
without interruption outside the GO-mile zone and on the feeding-grounds
of the female seals, mean the ultimate and rapid destruction of the
seal lierd ou the Pribilof Islands.
The Bering Sea question, when stripped of the maze of minor points
and diplomatic usages incident to its discussion and adjustment, offers
the followi11g definite alternatives of settlement:
(1) Shall the United States Government effectually and forever terminate this international dispute by absolutely annihilating the Alaskan
seal herd as the animals arrive on the seal islands"? or
(2) Shall the United States permit the pelagic poachers of British
Columbia to destroy the seals on their way to the rookeries and in tlle
vicinity, and thus ultimately destroy the legitimate industry of killing
selected seals on the islands? or
(3) Will the British Government enact laws to protect an industry
which is now generally conceded in America to have from the ou~set
been of more commercial interest to Great Britain than to the Umted
States,
The first proposition may seem needlessly harsh and cruel, but th0
action indicated is indeed humane and iR fully warranted by the facts
that no amount of protection under existing regulations is adequa~e to
preserve the seal herd and that the patrol of Bering Sea by American
naval and revenue vessels does not prevent the havoc wrought by tlte
pelagic hunters in killing annually 25,000 or 30,000 nurs~n~ female seal
and leaving their pups to die of starvation, besides sacrifi.cmg th0 s~~e
number of unborn seals. No one who has bad the opportuni~y to v~, it
the seal islands during the breeding season and witness the ch st:e 1~a
spectacle of thousands of young seals in various stages of starvatwn will
fail to acknowledge the merciless barbarity of pelagic sealing allcl h
. .
.
. the propos1t10n
. . t o wi·pe out the Ala k ll
humane prmc1ple
mvolved
m
seal he.rd at one blow.
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8.-AN ANNOTATED CATALOGUE OF THE FISHES KNOWN FROM
THE STATE OF VERMONT.
BY BARTON

W.

EYERMANN AND WILLIAM

C.

KENDALL.

This paper is based chiefly upon observations and collections made
in July, 1894, by the senior ·author and lVlr. Barton A. Bean, of the
United States National Museum, while engaged in the investigation of
the waters along the Canadian border of the United States under the
direction of Mr. Richard Rathbun, the representative of the United
States on the International Fishery Commission.
The report upon the special purpose of the investigation has been
made to Mr. Rl:lJthbun. The present paper is a report upon the species
_of fishes collected or known to occur in the waters of Vermont. We
have included not only the species obtained in 1894, but all other:;
which have been recorded from that State by other writers.
The only ichthyologist who has written extensively upon the fishes
of Vermont is the Rev. Zadock Thompson, of Burlington. ln 1842
Mr. Thompson published his "History of Vermont, Natural, Civil,
and Statistical, in three parts, with a new map of the State and
200 engravings." Twenty-five pages of this interesting and very
creditable volume are devoted to the fishes of the State. Not only
does he give a catalogue of the species known to him to occur in
the State, but much interesting information concerning the habits of
many of them. This list and the annotations are particularly valuable,
as they are based almost wholly upon the personal observations of Mr.
Thompson, who was for many years a careful and conscientious student
of the natural history of the region in which he Jived.
The total number of species of Vermont fishes listed by l\fr. Thompson is 48; these represent 43 species as we now understand them.
Among the species, listed the following were described as new: Pintelodus vulgaris (Ameiurus i·ulgaris), Lepisoste·us lineatus (the young of L.
osseus), Esox nobilior (Lucius masquinongy), and Salmoperca pellucida
(Percopsis guttatus).
The following table gives the nominal species listed by Mr. Thompson,
together with our identification of each an<l the water from which each
wa.s recorded.
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List of the fishes given in Thompson's Natural History of Verrnont.

Page.

Nominal species.

Identification.

Locality.

129
130
130
131
131
131
132
133
133
134
134
135
135
135
136
136
137
lll7
138
138
139
139
140

Perea serrato-g-ranulata ..
Lucio-Perea americana . . . .
Pomotis vulgaris .. . ... . . .
Pomo tis megalotis .. .. ... .
Centrarchus aiiieus ...... .
Centrarchus fasciatus . .. .
Etheostoma caprodes .. . . .
Corvin a oscula ...... .. . . . .
Catostomus cyprinus . . . . .
Catostomus oblongus . ... .
C:1tostomus teres .... .. . . .
Catostomus nigricans . . .. .
Catostomus longirostrmn.
Leuciscus pulchellus .... .
Leuciscus crysoleucas . . . .
LeuciHcus atronasus .... . .

Perea fl.avescens ............. .
Stizostedion vitreum . ... : ... .
Lepomis gibbosus . .......... .
Lepomis megalotis ........ . .. .
Ambloplites rupestris . ...... .
Micropterus dolomieu ....... .
Percina ca pro des ............ .
Aplodinotus grunniens ... . .. .
Carpiodes thompsoni ........ .
Moxostoma aureolum ..... . .. .
Catostomus commersonii .... .
Catostomus nigricans . ....... .
Catostomus catostomus ...... .
:::lemotilus corporalis ......... .
Abram1s crysoleucas ......... .
Rhinichthys atronasus ...... .
Umbralimi .................. .
Lucius lucius . . .. . ........... .
Lucius reticulatus ........... .
.Ameiurns vulgaris ......... . .
Ameiurus nebulosus .... ·..... .
Amei.urus lacustris . ......... .
Salmo salar ... . .. .. .......... .

Lake Champlain basin.
Do.
Do.
Connecticut River at Barnet.
L ake Champlain basin.
Vermont.
Lake Champlain basin.
Lake Champlain.
Vermont.
Lake Champlain basin.
· Do.
Walpole, Mass.
Vermont.
Lake Champlain basin.
Do.
Do.
Do.
Do.
Connecticut River basin.
Lake Champlain.
Connecticut River at Barnet
Winooski River; Lake Champla;n.
Lake Champlain and Connecticut
River.
Lake Champlain; ponds in western
part of State; Orleans County;
Bell water Pond in Barton; several ponds in Glover, Uharleston,
etc.
Vermont.
Lake Champlain.
Do.
Connecticnt River.
Lake Champlain.
Lake Champlain; Winooski RiverWinooski River at Burlington.
Lake Champlain basin.
Connecticut River basin.
Vermont.
Connecticut River basin.
Vermont.
Lake Champlain.
Do.
Vermont.
Winooski River.
Lake Cl.iarnplain.
Vermont.
River Lamoille, Johnson, Vt.
We11tern part of State.
River Lamoille.
Lake Cl.iarnplain at Burlington and
Winooski River.
Lake Champlain.
Lake Champlain nt Whitehall and
mouth of Otter Creek.

ifEsox
lo~::ir:~.
~~~~~ ::::::::
reticulatus .. .. ..... .
Pimelodus vulgaris . . .... .
Pimelodus nebulosus .... .
Pimeloclus sp. 1 ..•• . .••...
Salmo salar ... .. . .... ... . .

140

Salmo namaycu sh . . . . . . . . Cri.stivomer namaycush ..... .

141
142
143
144
144
145
145
146
147
147
148
148
149
149
150
150
30*
31
31
32
32
33

Salmo fontinalis ..••• . .... Salvelinus fontinalis .. . ...... .
Osmerus eperlanus . . . . . . . Osmerus mordax .... . . . ...... .
Coregonus nlbus . . . . . . . . . . Coregonus clupeiformis .. .. .. .
Alosa vulgaris .. . . ........ Alosa sapidissima . .. . ....... .
H iodon clodalus . . .. . ..... H iodon tergisus .... . . . ...... .
Lepisosteus oxyurus . .. . . . Lepisosteus os1seus .......... .
Lepisosteus lineatus... . .. Lepisosteus osseus (young) .. .
Lota ruaculosa............ Lota Iota maculosa ........... .
Lota compressa ...... . ......... do . . ......... . ........... .
Mumma vulgaris . . . . . . . Anguilla chrysypa .... . ...... .
Murmna bostoniensis ... . ...... do . .............. . ....... Murain aargentea . ....... . .... . do ....................... .
Acipenser rubicundus . .. . Acipenser rubicundus ....... .
Acipenser oxyrhynchus . . Acipenserrubicundus (young)
Petromyzon nigricans . . . . Petromyzon marinus ......... .
Arnmocootes concolor ..... Icthyomyzon concolor ....... .
Lucio-perca canadensis . . . Stizostedion canadense ...... .
Boleosoma tessellatum . .. . Boleosoma nigrum olmstedi ..
Cottus gobioides. .. .... . .. Cottus gracilis gobioides .... .
Leuciscus atromaculatus . Semotilns atromaculatus ..... .
Esox nobilior . . . . . . . . . . . . . Lucius masquinongy ......... .
Salmopercapellucida ..... . Percopsis guttatus . . .. . ...... .

34

Coregonus clupeiformis ... Argyrosoma artedi .. ......... .
Amia ocellicauda . . . . . . . . . Amia calva ... . ..... . ... .. .. . .

35

* These references, pp. 30 to 35, indicate pages in the appendix.

A few other writers have mentioned one or more species each from
waters of this State. In 1817, in the Journal of the Academy of Natural Sciences of Philadelphia (p. 102), Lesueur described as new Oatostomus longirostrum ( Oatostomus catostomus) from the State of Vermont.
In the same Journal for 1818 (p. 421) Rafinesque described as new
Exoglossum nigrescens (Exoglossum maxillinguci) from Lake Champlain.
In 1842, DeKay, in the volume on fishes of his Natural History of New
York (p. 209), described as new Leuciscits nitidus (Semotilus corporalis)
from Lake Champlain, and on page 383 of the same volume he describes
a, 11ew Ammocmfe8 1.inicolor (Petromyzon marimts unicolor) from a specimen sent him from Lake Champlain by Zadock Thompson.
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In 1850 Girard (Proc. Amer. Assoc. Adv. of Sci., n, 1850, 411, and
Proc. Bost. Soc. Nat. Hist., nr, 1850, 189; also monograph of Cottoids,
in Smithsonian Contributions to Knowledge, 55, December, 1851)
described as new Oottiis gobioides from "a specimen of 4 inches that
we have bad figured [and for which] we are indebted to the kindness
of Rev. Z. 'rhompson, of Burlington, to whom it was presented by lVIr.
Ransom Colberth, who caught it in June, 184J, while fishing for the
brook trout in a branch of the Lamoille River, in the town of Johnson ,
Lamoille Couuty."
He also describes as new Cottus boleoides, from a series of individuals
collected by Ed. Cabot, esq., of Boston, at Windsor, Vt. Iu 1855
Agassiz gave the original description of Oarpiodes thompsoni in the .
American Journal of Science and Arts (p. 76), the type locality being
Lake Champlain; and in 1872 Dumeril, in bis Histoire N aturelle des
Poissons (vol. n, p. 419), describes the bowfin (Am:ia calva) as new,
giving it the name Amici thompsoni. The specimen described came
from Lake Champlain, and was sent to the Paris Museum by Zadock
Thompson.
The waters of Vermont are chiefly tributary either to the St. Lawrence or the Connecticut River. In the southwestern part of the State
a small area has its drainage westward into the Hudson. About
two-thirds of the western boundary of the State is formed by Lake
Champlain, into which flow the principal rivers of Vermont, among
them being the Missisquoi, Lamoille, Winooski, and Ot!er. The outlet
of Lake Champlain is the Richelieu River, which joins the St. Lawrence
at the head of Lake St. Peter. The northeastern portion of Lake
Champlain is Missisquoi Bay, which is crossed by the international
boundary, and lies, therefore, partly in Canada. This bay is important
in that it contains extensive spawning beds of the wall-eyed pike and
the shadwaiter, and more commercial fishing has been carried on here
than elsewhere in the lake in recent years.
,Just east of the middle of the northern boundary of the State is
Lake Memphremagog, one of the most beautiful bodies of water to be
found anywhere in America. It extends for 30 miles in a general northand south direction, the international boundary line crossing it about 8
miles from the southern end. The greatest width of this lake is said
to be about 6 miles, but the average probably does not exceed 2 miles,
That portion of the lake· lying in Vermont is comparatively shallow, the
depth rarely exceeding 18 or 20 feet; near the State line it is probably
25 feet or even more. On the Canadian side tlie depth is much greater;
at one place, near the Mo11:ntain House; about 8 miles north of t he Vermont line, a depth of 700 feet is said to have been found. The south
encl of tbc lake has a sandy bottom in most places, with some gravel·
At Horseneck I sland is a ledge, apparently of limestone, which almost
reaches the surface. The bottom on the Canadian side has more gravel
and numerous rock ledges.
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In most places the shores of the lake rise gently into low mountains,
which are covered with forests of birch, maple, fir, pine, beech, cottonwood, and other hardwood trees. At several places on the Canadian
side the shores are rocky and rise abruptly.
The outlet of Lake J\femphremagog is the St. :Francis River, which
flows into that expansion of the St. Lawrence River known as Lake
St. Peter.
The principal streams flowing into Lake Memphremagog are Bla~k,
Barton, and Clyde rivers, all of which enter near the south end of the
lake. These are all clear and rather swift streams, but the water is not
cold. The temperature in Clyde River in 2 feet of water at noon, July
23, was 79°. This stream was examined at various places in the last
4 miles of its course and was found to be quite rocky and full of snags
in places.
Collections were made in the lake at the camp of Bon. L. D. Miles,
about 4 miles down the east shore from Newport. A small stream
fl.owing into the lake near here was much colder, and a spring near by
had a temperature of 48°.
The Connecticut River forms the entire eastern boundary of Vermont.
It receives a number of tributaries from Vermont, but the only ones
from which collections have l>een made are Sleeper and Passumpsic
rivers, near St. Johnsbury.
Sleeper River wa,s examined July 25, through more than 2 miles of
its course, near the United States fish-hatchery. At that time the
stream was 30 to 50 feet wide and ½to 2 feet deep, with occasional holes
of considerable depth. The bed is mostly of rock, apparently a micaceous schist, with a thin coating of gravel, shingle, and sandy mud.
'.rbe water was clear and apparently pure, but not cold.
The Passumpsic was examined July 26 about 4 or 5 miles above St.
Johnsbury, near St.Johnsbury Center. This stream is larger than the
Sleeper, but of the same general character. It is 40 to 60 feet wide
and, at the time of our visit, 1 to 3 feet deep on the riffles, and deeper
in the quiet reaches. The bed is of rock, gravel, or mud. A good
many mills along this stream throw their refuse into it; sawdust was
abundant in several places in the quiet portions of the stream.
Fishes are very scarce in both of these rivers.
The present list is only approximately complete for the State of Vermont; further investigations win doubtless ad.d some species which are
not now known from Vermont, and much remains to be learned regardiug the migrations and spawning habits of even the most common all(l
important species.
The specimens obtained by us in 1894 were collected in the following
places: Missisquoi Bay nit Alburg Springs and on the west shore of Hog
L land, July 20; 01yde River near Newport, Ju1y 23; Lake Memphremagog at Miles's clubhouse, July 24; Sleeper River, near St. Johnsbury,
July 25; Passump ic River near St. Johnsbury Center, July 26.
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For courtesies extended to us w are und r pe ial bli
following gentlemen: Hon. L. D. Miles and Ir. ~rank Bid
wport; Mr. John W. Titcomb, superintend nt nit d tat :ft h- ,ul ural
station at St. Johnsbury; and Mr. amu 1
I nd.
Each of these gentlemen did much to a i t u
With the growth of population and the on qu nt uttino· a y f
the forests, cultivation of the land, building of tream-p llu in · mill
and factories, and destructive methods of :fl hing, a great hang h:::!, ·
taken place in the fish fauna of the State since the :first ettling of the
country. Tbe changes since Thompson' time ha e been v ry gr at, a
may readily be seen by comparing present conditions with hi._ remarks
on various species. And Mr. Thompson calls attention to the serious
decrease of several important species prior to 1842. He say :
In a country like Vermont, situated so remote from the ocean, and watered only
by small fresh-water streams and lakes, a very great variety or abundance of fl his
hardly to be expected; and yet it i s a notorious fact that when the country was new
aU our waters swarmed with fishes of various kinds. Sal mon and shad were taken
in the greatest plenty and p erfection in Connecticut River, and the former, together
with the salmon trout, were abundant in Lake Champlain and in most of the treams
connected with it. In the spring of the year, when these fishes were ascending our
streams to their breeding-places, they could be taken at the falls and rapids in scoop
nets, or in baskets fastened to poles, in almost any quantities desired. Brook t.rout,
weighing from 1 to 3 pounds, were plentiful in nearly all our streams and pon<ls, but
with the clearing and settling of the country these kinds of fishes have diminished
till the three former have become extremely rare, and the latter, though still numerous in many parts, are seldom taken exceeding half a pouncl in weight. For the
production of this state of things several other causes have operated besides their
diminution by fishing. The salmon and shad have probably been driven from our
waters chiefly by the erection of dams across nearly all our streams, which prevent
their ascent to their favorite spawning-places. Freshets, also, which have become
more sudden and violent since the country has become cleared, have swept out the
logs and other obstructions which formed their places of resort and concealment,
and have thus tended not only to diminish the number of our fishes but to prevent
their attaining so great magnitude as formerly. Those fishes of our lakes which
do not ascend far up our streams to deposit their spawn have not been so much
affected by these causes. These, however, though still taken in considerable quantities, are not so abundant as formerly.
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LIST OF FISHES FOUND IN VERMONT.
Family PETROMYZONID.l:E.

The Lampreys.

1. Petromyzon marinus Linnrous. Great Sea Larnprey; "Blue Lamprey."
Recorded from Vermont by Thompson, who says:
'' The fre h-water larnpreys, or lamprey- eels, as they are more commonly called,
resemble in their habits the blood-sucker much more than the ordinary fishes. They
obtain their snbsistence principally by attaching themselves by their mouths to
the bodies of larger fishes, and drawing nourishment from them by suction; for
this purpose their mouth ancl tongue are admirably adapted, the latter acting in
the throat like the piston of a pump, while the circular lips of the former adhere
closely to the side of the fish, and by these means the softer parts of the larger fish
are drawn into the mouth and swallowed by the parasite. When a lamprey once
fastens himself in this manner upon a large fish he adheres with such force as to
baffle all the efforts of the fish to rid himself of his unwelcome incumbrance.
Fishes are frequently tak en in the seine with lampreys still adhering to them, and
others with deep depresseu. wounds upon their sides, affording indubitable proof of
their h aving been attached. The fresh-water lampreys seldom exceed 6 or 8 inches
in length, and no account is made of them as an article of food."
2. Ichthyomyzon concolor (Kirtland). Silver Lamprey; "Mud Lamprey.''
Recorded from ·winooski River by Thompson:
"During the drought in September, 1841, I found large numbers of these fishes,
which had buried themselves in the mud at the bottom of the small coves along the
banks of Winooski River, from which the water had evaporated. This fish ia known
in many places by the name of rnud-eel, or bl'ind-eel."
Family ACIPENSERID.l:E.

The Sturgeons.

3. Acipenser rubicundus LeSueur. Lalce Sturgeon; "Rocle St-urgeon."
Mr. Thompson rega.rded the round-nosed sturgeon and the rock sturgeon as two
different species, but we now know that the latter is simply the young of the former.
Concerning the latter he says:
"This fish is occasionally taken in Lake Champlain, and is here known by the
name of roclc stw·geon. It seldom exceeds 3 feet in length or 20 pounds in weight,
but is much more generally and highly esteemed as an article of food than the preceding species, some even ranking it as one of our best fishes for the table. This,
like the preceding, should be skinned uefore it is cooked, and for the same reasons."
Sturgeon are still occasionally taken in Lake Champlain, according to Mr. A. S.
Hilliker, of Alburg Springs. Fishermen ar.J'l said to catch them sometimes with
grappling hooks faetened to poles; these hooks are said to be most used in the rivers
at the foot of the falls.
Mr. Titcomb says sturgeon weighing 75 pounds and over are often taken in Lake
Champlain.

Family LEPISOSTEIDlE.

The Gar Pikes.

4. Lepisosteus osseus (Linnreus). Long-nosed Ga1·; "Billflsh."
Concerning this species Thompson has the following interesting remarks:
"This singular fish was described by Samuel Champlain as an iuhauitant of the lake
now bearing his name more than two hundred years ago. He called it chausarou,
which was probably the Indian name. The Indians assured him they were often seen
8 or 10 feet long, but the largest he saw was only 5 feet long and about the thickness of
a man's thigh. It is considered a veryvorarions fi b , and wllen any of them are taken
or seen in the water the fishermen calculate upon little success in taking other kinds.
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''Charlevoix tells us that he preys not only upon other fishes, but upon birds also, and
that he takes them by the following stratagem: Concealing himself among the reeds
growing on the marshy borders of the lake, be thrusts his bill out of the water in an
upright position. The bird, wanting the rest, takes this for a broken limb or dry
r eed, and perches upon it. The fish then opens bis mouth and makes such a
sudden spring that the bird seldom escapes him. Charlevoix also assures us that
the Indians regarded the teeth of this ftsh as a sovereign remedy for the headache, and
that 11ricking with it where the pain was sharpest took it away instantly. Tho
scales with which this fish is covered nre so thick and strong as to form a coat of
mail whi ch is not easily pierced with a spear. They are taken only occasionally in tho
seine at the present day, but are said to be sometimes seen in considerable numbers
lying in the marshy coves. Its flesh is rank and tough and is not used for food.
The usual length of those now taken is from 2½ to 3 feet, though they are often
much longer. The specimen from which the preceding figure and description were
made was taken at the mouth of Winooski River May 11, 1841. One of the largest
specimens which I have seen was taken at the same place June 16, 1838, and is now
in my possession. It is 46 inches long, and when caught weighed 9-?r pounds. This
species is found in the great western lakes and in the Ohio River, where this and
several other species are known by :the name of ga1' fishes/'
This gar is still common in Lake Champfain. We obtained no specimens on the
Vermont side of the lake, but secured some on the New York side near Rouses Point.
Family AMIIDlE.

The Bowfins.

5. Amia calva Lirnuens. Mudfish; Bowjin.
Recorded by Thompson fr9m the mouth of Otter Creek and from Lake Champlain
at ViThitehall. He says:
'' This fish abounds upon the 'muddy bottoms and the marshy coves of ihe southern
part of Lake Champlain. It is very plentiful in the vicinity of Whitehall and also
abou-t the month of Otter Creek. From its partiality to muddy bottoms, it has
acquirecl in many places the name of rnudfish. From its resemblance in form to the
lin g, it is called in some places the scaled ling. But its more common appellation in
Vermont is that of bowfin. It attains to considerable size, frequently <'xceeding 2 feet
in length and weighing 10 or 12 pounds; but its flesh is soft and ill-flavored-very
little esteemed as an article of food.''
Family SIL URID..lE.

The Catfishes.

6. Ameiurus lacustris (Walbaum). Great Lakes Catfish.
Tliis catfish, so common in the Great Lakes region, has apparently never been
common in Vermont waters. Thompson speaks of it as being occasionally taken in
the vicinity of Burlington, but in other parts of the lake it is reputed quite plentiful.
He says it is a very good food-fish.
Among a fine lot of fresh specimens received by the Commission April 25, 1896,
from Mr. A. L. Collins, Swanton, Vt., at the instance of Mr. John W. Titcomb, i:i
one large example of this species. It, like all the specimens sent by Mr. Collins,
came from Missisquoi Bay. It is a female with the ovaries but little developed.
The stomach and intestines contained no food that could be id entified . Total l ength
of this specimen, 25 inches; weight, 7-1- pounds. Called "catfish" by Mr. Collins.
7. Ameiurus vulgaris (Thompson). "Bullpout."
This species was originally described from Lake Champlain. Thompson reported
it qnite plentifnl in Lake Champlain, where it is generally known as bullpont. Ho
says those taken from the lake are usually from 9 to 13 inches in length.

8. Ameiurus nebulosus (LeSueur). "Hornecl Pout"; "Bullpoiit"; Bullhead.
A ccording to Thompson, common in Connecticut River and in many of its larger
tributaries . It is undoubtedly an ahnndant species throughout the State. ln
Sbelbnrn Pond it is said to be exceedingly n.bnndant. In Lake Champlain the
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bullhead is at present the most important commercial fish, larger amounts of it than
of any other species being handled. The local :fishermen say that they run from½ to
1½ pounds dressed, which is probably an overestimate. Mr. Joseph Laundrie, of
Rouses Point, says that it takes 500 to 600 dressed fish to make a barrel and that
they sell for 6 cents a pound. They can be caught on mud bottom. According to
Mr. Eli Cameron, of Rouses Point, the bullheads spawn in July. In the fall they
''mud up" or bury themselves ·more or less. According to Mr. J. W. Titcomb the
grass along the shores of some of the waters in the State is mown in the spring to
allow seines to be hauled for bullheads. In Lake Memphremagog the bullhead is
one of the most abundant species. Our collections contain two examples, 4 and 4l
inches long, respectively, from Clyde River at Newport, and one small specimen from
Missisquoi Bay. The collection receiYed from Mr. Collins contained two examples
of this species, one 10½ inches long and weighing one-half pound, the other 11 ~
inches long and weighing three-fourths pound. The stomachs contained nothing
identifiable.
Family CATOSTOMIDE.

The Suckers.

9. Carpiodes thompsoni Agassiz. Lake Carp; "Buffalo"; "Carp Sucker"; "D1'um."
Lake Champlain is the type locality of this species. Thompson says it ranges from
1 to 4 pounds in weight, but it is not common. It is still taken by the local fishermen in some numbers. Among the fishes kindly sent us by Mr. Collins is a fine
example of this species which he calls "drum." It is a nearly ripe female, 21 inches
long and weighing 7 pounds. The roe alone weighed 2½ pounds.
The condition oft.his fish indicates that the spawning period begins as early as the
last of April. The stomach contained nothing.
10. Catostomus catostomus (Forster). Long-nosed Sucker, "Sucker."
This sucker was found by us in abundance in Sleeper River It is doubtless c.
common species throughout the State, but Thompson states that he uever met with
it. On the other hand, LeSueur, in describing C. longi1'ostrU?n, which he took to be
different from this species, says: '' This fish I discovered in the State of Vermont.
I had not seen it in any other State."
11. Catostomus commersonii (Lacepede). Common S11,cke1·; "Sucker"; "Blaclc
Sucker "; '' Blaclc-fin Sucker."
Said by Thompson to be quite common in Lake Champlain and in most of the
large streams and ponds connected with it. Specimens were obtained by us in
Passumpsic River near St. Johnsbury and in Clyde River and Lake Memphremagog
near Newport. Two large examples were taken in a gill net at the Miles's clubhouse,
Lake Memphreruagog, July 24. A nearly ripe female, 18 inches long and weighing 3
ponnds, received from Missisquoi Bay April 25. This fish would h ave spawned early
in May. The stomach contained nothing.
In Shelburn Pond, a sucker, probably this species, is said to be very abundant.
12. Catostomus nigricans LeSueur. Black Sucker.
This species Thompson supposes to be common on the east side of the Green Mountains. It was seen by us only in Sleeper River at St. Johnsbury.
13. Moxostoma aureolum (LeSueur). Reclhorse Sucker; "Mullet."
This is the common mullet or large-scaled sucker of Vermont, and seems to be
common in Lake Champlain. It is one of the principal species taken in gill nets by
the :fishermen of Lake Champlain. It is said to be quite abundant in Missisquoi
Bay. Our collections contain two large examples taken there in a seine July 20_, and
two larg_e examples were received April 25 from Missisquoi Bay. One was a nearly
ripe male 15 inches long and w eighing 1½ pounds, tho other a nearly ripe female 25½
inches long and weighing 7¼ pounds. They probably would have spawned in two or
t,hree weeks. The stomachs were empty. Mr. Collins called the smaller of these a
"redfin su ·ker," the other a "mullet."
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Concerning this species Thompson has the following:
"This fish is described by Dr. Mitchill under the name of the chub of New rork.
It is here very generally known by the name of 1nnllet, under which name several
species of lake suckers are confounded, although it belongs to a family of fishes
entirely distinct from the real mullet. This is one of our most common :fl.she , and
in the spring and early part of summer is caught with the seine in large qua,ntitic ,
both in Lake Champlain and in the months of its larger tributaries. The flesh of thi»
fish is rather soft, and is considerably filled with the knots of fine bones so common
to this family, and yet it is regarded as a very good fish for the table. There are
. various methods of cooking it, but it is generally most highly esteemed when baket1.
The fish grows to a larger size, and is taken in Lake Champlain in larger quantities
than any other species of this family. Their usual length is from 15 to 20 inches,
and their weight from 2 to 5 pounds. But individuals are often taken which are
much larger, weighing, in some cases, 9 or 10 pounds. The usual price, when fresh,
is from 3 to 4 cents a pound."
Family CYPRINID..?E.

The Minnows.

14. Pimephales notatus (Rafinesque). Blunt-nosed Minnow.
Apparently not common; two specimens, 2 and 2¾ inches long, r espectively, obtained
by us in Missisquoi Bay.
15. Semotilus corporalis (Mitchill). Fallfish; Silver Chub.
Obtained by us in Clyde River at Newport and Passumpsic River near St. Johnsbury. It appears to be common in each of these streams, and, according to Mr.
Titcomb, throughout the State and in Lake Champlain. According· to Thompson
"this fish is quite common in Lake Champlain anu its tributaries. It is readily
caught with the hook, and the flavor of its flesh is agreeable, but it is so soft anrl
filled with small bones that it is not much valued as an article of food. The leno-th
of those usually taken varies from 5 to 12 inches, but they sometimes grow to the
l ength of 20 inches."

Horned Dace; Creek Chub.
This chub was taken .by us in Clyde River and in Lake Memphremagog near Newport, the specimens being 2½ to 5 inches long. It is probably not uncommon
throughout the State. Mr. Thompson says:
.
"This is one of the most common fishes of this gen us in the western part of Vermont. It abounds almost everywhere, both in the rivers and small streams. Its
insipidity and small size prevent its being sought as an article of food; but, as it
takes the hook with great readiness, it affords the boys an opportunity to indulge in
the cruel sport of catching them for mere amusement. They are also caught to be
used as bait in taking larger fishes."
Mr. Titcomb says;
"I have caught it quite frequently in a branch of East Creek, Rutland County,
and it takes a fly r eadily and will fight well. Confined with trout of equal or larger
size than itself, it will fight them and kill them."
17. Abramis crysoleucas (Mitchill). Shinel'; Roach.
Not obtained by us, but Thompson says: "This fish is quite common, particularly
in the small ponds and coves a]ong the shore of Lake Champlain and al,ou t the
mouthi:, of our large streams, whore it is found associated with perch, bnllpouts, and
mudfishes."
1.8. Notropis hudsonius (Clinton). Shinei·; Spot-tail Minnow.
Probably common in most waters of the State, but it was taken by ns only in
1\1 issisquoi Bay.
19. Notropis cornutus (Mitchill). Shiner; Redfin Dace.
Numerous examples w re taken in lyde River at ewport and Pas umpsic River
near St..Johnsbury . They vary in length from 1 } to 3½ inch s. Probably the most
abundant and most generally distributed minnow in the State.

16. Semotilus atromaculatus (Mitchill).
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20. Rhinichthys cataractffi (Cuvier & Valenciennes). Long-nosed Dace.
Several specimens obtained. by us near St. Johnsbury, in Sleeper and Passumpsic
rivers; not seen elsewhere in Vermont by us, nor is it recorded by Mr. Thompson.
21. Rhinichthys atronasus (Mitchill). Blaclc-nosecl Dace.
Sleeper River at St. Johnsbury, 17 specimens 1 1 to 2½ inches long; Passumpsic
Ri,er at St. Johnsbury, 1 specimen 1¾ inches long; Clyde River at Newport, 18
specimens 2 to 2¾ inches long; Lake Memphremagog, 2 specimens 2 and 2¾- inches
long. Next to Notropis cornittus, this is probably the most common minnow in
Vermont. Concerning it Mr. Thompson says:
"This species is quite common in most of the streams in Vermont, and particularly so in those that fall directly into Lake Champlain. It is an active, lively little
fish, and on n,ccount of the stripes on its sil1es, the colors of which are changeable,
according to the direction of the light falling upon them, it is one of the most beautiful
of fishes. When fully grown, this fish is only from 2½ to 3 inches ·long, an(l though
found in great numbers, its diminutive size renders it of no account as an article of
footl. It is chiefly sQugl.tt to be used as bait for pike and other large fishes."
22. Couesius plumbeus (Agassiz).
From Clyde River at Newport we obtained 11 specimens of this species, 2¾ to 4½
inches long. It was not seen by us elsewhere in the State, but it dot.1btless occurs in
_ all the clearer, colder streams.

23. Exoglossum maxillingua (Lesueur). Cutlip Minnow; Niggm· Chnb.
In 1818 Rafi.nesque described a specimen of this species from Lake Champlain
under the name Exoglosswrn nigrescens. vVhether his type came from the Vermont
side of the lake we do not know. We have obtained it at Plattsburg, and it douhtleos will be found in Vermont waters.
Family ANGUILLIDlE.

The Eels.

24. Anguilla chrysypa Rafinesque. Common .Eel.
Mr. Thompson gives th~ee species of eels (Muro.ma viilgaris, M. bostoniensis, an<l
M . argentea) as being found in the waters of Vermont. All, however, belong to t! 10
one species, which appears to be common in Lake Champlain and the Connecticnt.
Concerning it Mr. Thompson says:
"The common eel, founcJ in Connecticut River and in the streams and poJJ(ls in
this State on the east side of the Green Mountains, I suppose to belong to this
sp ecies.· Not having obtained specimens of this ancl the following species, I can
only give Dr. Storer's description of them. In some of the ponds this eel grows to a
very large size. They are frequently taken at the outlet of Barnard Pond, weighing
8 or 10 pounds."
Family HIODONTID.lE.

The Moon-eyes.

25. Hiodon tergisus LeSueur. Moon-eye; "Winter Shad."
Thompsoll says this is often called the whitefish by the :fishermen, and th9,t it is
considered a very good fish for the table, but that it is not taken in Lake Champlain
very plentifully.
Family CLUPEIDlE. The Shad.
26. Alosa sapidissima (Wilson). Common Shad.
Concerning the occurrence of the shad in Vermont, Mr. Thompson remarks:
"This excellent and valuable fish, which is common both to Europe and America,
w~s formerly taken in Connecticut River in large quantities, particularly ju t,he
neig~borhood of Bellows Falls. It is still taken plentifully in Merrimac River
and 111 many other streams which flow into the Atlantic Ocean from New England .
I can not learn that it has ever l)een taken iu Lake Champlain but on account of
some resemblance in form and appearance between this specie~ and the Coregonus
albus, [C. c1npeiformis] or whitefish, the name of shad or fake sharl is here very
g nerally applied to the latter. '
'
'
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The Trouts and Whitefishes.

27. Coregonus quadrilateralis Richardson. Rouncl Whitefish; Menominee Whitefish;
Shadwaiter.
We obtained no examples of this whitefish in Vermont and have no absolutely
certain evidence of its occurrence in the waters of that State. vVe have seen specimens, however, from small lakes in New Hampshire and in the Adirondacks. In
tho Adirondacks it is a common species, and we have no doubt of its occurrence in
both Lakes Champlain and Memphremagog.
28. Coregonus clupeiformis (Mitchill). Cornman Whitefish.
Exact information concerning the presence of this and other species of whitefishes in Lakes Champlain and Memphremagog is very much to be desired. There
is in the National Museum a single specimen of the true whitefish, said to have L~en
taken in Missisquoi Bay. Under the name Coregonus albus (which he called whitefish,
or "lake shad") Mr. Thompson has the following:
"This :fish, though the same as the celebrated wh-itefish of the Western and Northwestern lakes, is generally known in Vermont by the name of lake shad. lts In<lian
name at the Northwest is attihawmeg. This :fish is quite common in Lake Champlain,
and, in some years, is taken in the mont,hs of May and June in considera.ble quantities wilih the seine. It is also found in many of the small lakes in Lower Canada
connected with the St. Lawrence on the south side, notwithstanding the assertion
of Dr. Richardson* that it does not exist in the St. Lawrence below the Falls of
Niagara. This is universally considered a most excellent :fish, and nearly all are
disposed to acquiesce in the opinion of Charlevoix that, 'whether fresh or salted,
nothing of the :fish kind can excelit.' But few, Ithink, will agree with the Baron La
Hontan, who says that it should be eaten without any kind of seasoning, because
'it has the singular property that all kinds of sauce spoil it.' In warm weather
this fish should be either cooked or salted soon after it is taken, as it quickly becomes
soft and is spoiled. It is excellent either boiled or fried. The mode of boiling at
the Northwest, according to Dr. Richardson, is as follows:
'After the fish is cleansed. and the scales scraped off, it is cut into several pieces,
which are put into a thin copper kettle, with water enough to cover them, and placed
over a slow fire. As soon as the water is on the point of boiling the kettle is taken
off, shook by a semi-circular motion of the hand backward and forward, and replaced
on tbe fire for a short time. If the shaking be not attended to exactly at the proper
moment, or be unskillfully performed, the fish, coagulating too suddenly, becomes
comparatively dry to the taste, and the soup is poor.'

"The stomach of this fish is remarkably thick, and when cleansed and cooked is
esteemed a great lnxury. The whitefish is very thick and tleshy, and on account of
the smallness of the head, :fins, and intestines the waste in dressing is less than in
any other :fish. The greater part of those taken in Lake Champlain are from 15 to
20 inches in length, and weigh from 1 to 3 pounds, though smaller ones are often taken,
and occasionally larger ones, weighing from 3 to 6 pounds. They are usually
Rold fresh as taken from the water, and the price varies from 6 to 10 cents a pound.
The whitefish seems to subsist principally upon small molluscous animals. I have
sometimes found more than 100 univalve and bivalve shells in the stomach of a
single fish.n
Mr. Thompson does not give either the round whitefish (0. quadrilateralis) or the
Musquaw whitefish (0. labradoricus) as found in the waters of Vermont, but the ·
second of those species is undoubtedly found there and the other almost certainly
occurs in the Vermont lakes. It is evident that Thompson confounded two or three
species and that much of what he says of the common whitefish really applies to the
Mnsquaw whitefish. All the specimens of so-called "whitefish" or "shadwaiters ''
which we were able to sec11re helonge<l to the single species C. lauradoricus (the
MnRfJUaw whitefish). The probabilities are tu.qt there are four species of whitefish
* Faunu,
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in Lake Champlain, viz, the true whitefish (C. clupeiformis), the Musquaw whitefish
( C. labradoricus), the round whitefish ( C. quadrilateralis), and the Ia.ke herring
(A.rgyrosomus artedi), but further evidence is necessary to settle the exact status of
each. The artificial propagation and planting of the various foocl-fishes greatly
complicates questions of distribution of this kind. The true whitefish and perhaps
others have been planted in Lake Champlain, and it will now be difficult to determine
the natural relations of the species of fishes in this lake.
29. Coregonus labradoricus Richardson. "Shadwaiter"; "Shadn; Musq-iiaw
Whitefish.
We have examined the following specimens of this species from Vermont waters:
Two, Nos. 67 and 68, 15 and 19½ inches long and weighing 1¼ and 2¼ pounds, respectively,
from Missisquoi Bay, obtained by Mr. Richard Rathbun in 1894, and one 18 inches
long, weighing a little over 2½ pounds, caught in Lake Memphremagog, received
from Hon. L. D. Miles, of Newport, November 23, 1894. The following are descriptions of these specimens:
No. 67. Head 4%; depth, 3½; eye 4%; snout 4l; D. 11; A. 11, not counting rudiments; maxillary 4 in head, just reaching front of pupil, lower jaw included; the
distance from snout to occiput 2¼ in the distance from occiput to dorsal; scales
10- 72--:-9; gillrakers 9+17 ( counting the one in the angle with those on the long
arm) short, 2½ in eye.
No. 68. Head 5+; depth 3¼; eye 5; D. 12; A. 11; snout 5; maxillary just reaching
front of eye, 3¼ in head, lower jaw included; distance from snout to occiput 2gin distance from occiput to dorsal; scales 10-71-8; gillrakers 9+16 (counting the one
in the angle as one of the long arm) short, the longest 2 in eye. Color dark on back
and sides, but paler than the above; white below; fins all black-tipped as in No. 67.
Description of specimen from Lake Memphremagog, a spent female, 18 inches
long: Head 4f; depth 4; eye 5; ~nout 4½; D. 10;
·11; maxillary 4 in head, just
reaching front of eye; mandible 2g- in head, reaching past middle of pupil, lower
jaw included; snout projecting, pig-like; height of dorsal 2 in head, last ray 4
in head; first ray of anal 2, last ray 6, in head; pectorals equal last ray of dorsal
or the ventrals in length; caudals deeply forked; scales 10-87-9; gillrakers, 10+15 1
and 10+16, the longest 2 in eye. Color rather dark olivaceous; sides silvery with
greenish reflections, white below; scales on sides of belly with few dusky spots;
:fins all black-tippe<l, as in A.. nigripinnis, all paler at base.
There is a large specimen in the National Museum (No.102881) from Lake Champlain, collected by Mr. P. S. Phelps .
. Tho two examples from Missisquoi Bay were collected in October, 1894, by Mr.
Niles, who called them true whitefish; the one received from Mr. L. D . Miles from
Lake Memphremagog, November 23, 1884, is what he called" shad waiter."
Mr. Eli Cameron, of Rouses Point, says the fishermen often spear bluebacks
through the ice in winter. These also are probably C. labracloricus.
Mr. A. S. Hilliker, of Alburg Springs, says that "the principal catch by the
licensed seines in Missisquoi Bay in the fall is the shad, a kind of whitefish. TJJey
bring about 8 cents a pound shipped to New York. They are ripe with spawn in
November, when they come from d eep water into shallow w ater, where they spawn."
Mr. Samuel Decker, of West Swanton, says that the "shad" are gotten mostly in
the fall, when they come into shallow water for spawning.
Hon. L. D. Miles, of Newport, says the shad waiters spawn in the fall, when they
come near the shores from deep water.
We have received two :fine specimens of this fish from Mr. Collins. One was a
male, 16-½ inches long, and weighed 2 pounds; the other a female, 23 inches long, and
weighing 6 pounds. They had apparently spawned last fall. They were called
"whitefish or shad" by Mr. Collins.

A:
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30. Argyrosomus artedi (Le uour). Lake Hen·ing; Ci co.
Recorded by Mr. Thompson from LakE:' Champlain:
"This fish is only occasionally met with in Lake hamplain, but they sometimes
appear here in myriads. In the spring of 1847 they were, for a short time, taken at
Burlington in very large numb ers, as many as 200 being taken at one haul of the
seine. In some years none at all arc t aken here. The specimen from which the
preceding description is made was taken in 1848, and I learned of only two others
being taken at that season. It resembles somewhat the lake shad, C. albus [C.
c: UJJeifor1nis] , but is a rounder fish, having much less depth h1 proportion to its length.
It is much esteemed as an article of food. It is common in Lake Ontario and Lake
Erie, and is called in m::my places the shad salmon."
Mr. Titcomb informs us that this species is quite common in several Vermont lakes,
notably Lake Bomoseen, in Rutland County . For the protection of other fish it is
not bwful to net them, and they are seldom caught for market except an occasional
illegally taken haul. In the fall of the year, October or November, they appear in
large schools, close to the rocky shores of the lake, for the purpose of spawning.
They are not seen at any other season of the year.
The National Museum contains a specimen (No. 17000) of this species, sent from
Vergennes, Vt., by Mr. M. E. Hall. We know ofnootherdefinite record of its presence in the waters of that State.
31. Salmo salar Linnams. Common Atlantic Salmon.
We have no record of any recent occurrence of the Atlantic salmon in Vermont.
Concerning this fish Mr. Thompson says:
"The salmon, formerly very plentiful in nearly all the large streams in this State, is
now so exceedingly rare a visitant that I have not been able to obtain a specimen
taken in our waters from which to make a description for this work. They have
c~tir~ly ceased to ascend our rivers, and only straggling individuals are now met
with m Lake Champlain. I have heard of only one being taken here during the
past summer, and that I did not see. The causes which have been principally operative in driving these fishes from our waters have already been mentioned. When
the country was new, according to Dr. Williams, there was a regular and abundant
migration of these fishes to and from our waters in spring and autumn.* They came
up Connecticut River about the 25th of April and proceeded to the highest branches.
Shortly after they appeare<.l in Lake Champlain and the large streams which fall
into i t. So strong is their instinct for migration that, in ascending the streams, they
forcecl their passage over cataracts of several feet in height and in opposition to the
most rapid currents. They were sometimes seen to make · six or seven attempts
before they succeeded in ascending the falls. When thus going up in the spring
they were plump and fat and of an excellent flavor, and from the beginning of May
to the middle of June they were taken in great numbers. When they arrived in the
upper partf:! of the streams they deposited their spawn. Toward the end of September
they returned to the ocean, bnt so emaciated and Jean as to be of little account as an
article of food. In the spring salmon were often taken weighing from 30 to 40 pounds."

32. Cristivomer namaycush (Walbaum). Lake T1·out; Longe; Togtte.
The lake trout or lonO'e if:! said to be uncommon in Lakes Champlain and Mempbremagog now. Mr. H . M~ Price, of Bur1ington, says that one is occasional1~ tn,ken.
Mr. Miles, of Newport, says that very large louge are occasionally tak en m Lal~e
Memphremagog. One weighing 24 pounds was recently taken near the Monntmn
House .
Concerning this species Mr. Thompson has the following:
"This species of trout bears considerable resemblance to the Salmo t?·utta, or
salmon trout, of Europe, and, being mistaken for that fish by the first Europ au
settlers of this country, it h as since u sually borne the name of salmon trout. In the
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northern parts of this State and in the eastern townships in Canada it is at present
extensively known by the name of longe. In rennant's Arctic Zoology and by tlie
fur-traders at the Northwest its more common appellation i s narnaycush, or narnaycush
salmon. It is called by Dr. Mitchill the Great Lake t1·out, and he describes it under
the scientific name of Sal1no amethystus. * This magnificent trout equals or surpasRes
the common salmon in size, and is found in most of the l akes and large ponds in the
northern parts of North America. In the Great Lakes at the N ortli west it is often
taken weighing from 30 to 60 pounds, and, according to Dr. Mitchill, it has been
taken at Michilimackinac of the enormous weight of 120 pounds. Th is fish was
formerly common in Lake Champlain and in several ponds in the western part of the
State, but, like the salmon, it is now rarely caught in those waters. It is, however,
still found in considerable plenty in several ponds in the northern part of Vermont,
particularly in Orleans County. Bell-water Pond, in Barton, and several ponds in
Glover, Charleston, etc., are much celebrated on account of the flue longo which
they afford. These usually vary from half a pound to 10 poun<ls, uut are often much
larger. Individua,l s are said to have been taken recently in Glover weighing 25
pounds and in Charlestou exceeding 40 pounds.
"This fish passes most of the time in the deepest parts of the lakes and ponds, but,
according to Dr. Richardson, resorts to the shallows to spawn in October . It is a
very voracious fish, and is sometimes termed the tyrant of tho lakes. It is taken
with the hook and line, and is also speared by torchlight. Its flesh is of a reddishyellow color, and is very much esteemed as an article of food. Roasting is said to
be the best method of cooking it. 'The Canadian voyageurs are fond of eating it
raw, in a frozen state, after scorching it for a second or two over a qu ick fire, until
the scales can be easily detached, but not continuing the application of beat long
enough to thaw tbe interior."' t
According to Mr. Titcomb, "Lake Dunmore, in Addison County, is good fishing for
longe. Willoughby Lake is the largest and best lake for them in northern Vermont.
Maidstone Lake, in Essex County, is inhabited by a Jonge so distinctly individual
that many consider it a distinct variety. It is highly prize(l as a table fish, but does
not grow so large as in many other lakes. The average weight of those found in
Maidstone Lake is 2 to 3 pounds."
·
33. Salvelinus fontinalis (Mitchill). Gomnion Eastern Broolc Trout.
One specimen, 4¼ inches long, was obtained in Sleeper River at St. Johnsbury .
Numerous young trout were seen in a small stream on the east side of Lake Memphremagog. The brook trout i s, of course, well distributed over this region. Mr.
Thompson has the following interesting paragraphs concerning its former abundance:
"The brook trout is more generally diffused over the State than any other species
offi sh, there b eing scarcely a brook or rill of clear water descending from onr hills
and mountains in which it is not found. When the country was new they also
abounded in the larger streams, where they often grew to the weight of 2 or 3 pounds.
But they have b een diminished bytbe causes already mentioned and h ave been sought
after with such eagerness as the most delicious article of food of the fish kind that
they are now seldom taken in our streams exceeding half a pound in weight, and
much the greater number of them weigh less than a quarter of a pound. In many of
the ponds they are still taken of a larger size, but their flavor is thought to be less
delicious than that of those taken in running water, especially in ponds with muddy
bottoms. The rapidity with "\Yhich this and other species of fish es multiply under
favorable circumstances was exemplified in au astonishing manner at au early day, in
Tinmouth, in this State. 'A stream which wasabout20fcetwideaud which, like other
streams, contained trout aml suckers of the ordinary size anu. number, had a dam built
across it for the purpose of supplying water for a sawmill. This dam formed a pond,

".J?ur. Ac. Nat. Science, Philadelphia, v ol. 1, page 410.
+Richardson's Fauna Boreali.Americana, vol. III, page 180.
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Family ARGENTINID2El . The Smelts.
34. Osmerus mordax (Mitchill). Smelt; Ice-fi,Bh.
The smelt is said to Le an abundant fish in Lakes Champlain and Memphremagog.
At the time of our visit to those lakes these fish were in deep water and woiild not
readily take a hook, so no specimens were obtained then. In the fall they come out
into shallow water, when they can be caught. During the winter they bite freely
and can be taken through the ice. They can be taken with hook and line, but are
also sometimes seined. They are said to make an excellent bait for louge. Through
the kindness of Hon. L. D. Miles we received on November 23, 1894, twenty-one fine
specimens of smelt taken in Lake Memphremagog. These present the following
measurements:
Head 4; depth 6; eye 4½; maxillary reaching posterior margin of eye; D. 10;
A. 15; length in inches, 6¾; 6i; 7; 7; 7; 7; 7¼; 6i; 7¼; 7i; 6¾; 6½; 6¾; 6¾; 6¾; 6¾;
7¼; 7¼; 6¾; 7; 7J. Weights in grams (1 ounce equals 28.35 grams): 28, 29, 32, 29, 32,
29, 32, 27, 33, 38, 27, 27, 27, 30, 31, 29, 35, 31, 29, 32, 34. The total weight was 641
grams, or a little less than 2½ ponnds.
According to Mr. Titcomb, "Sme\t do not come to the surface in our fresh-water
lakes until late in winter or early spring. They are then taken through the ice with
hook and hue. No one appears to know whether they enter our streams to spawn
or spawn in the l akes, and I have never been able to settle this question, but
presume they enter and leave the streams before the ice is out."
The United States Fish Commission has received a number of unusually large
smelt through the kindness of Mr. S. F. Lane, of Port Henry, N. Y. These fish
were taken by hook and line in Lake Champlain March 7, in 15 to 70 feet of
water, and are locally known as ice-fish. The largest example measured 12½ inches
in total length and weighec1 214 g rams, or nearly one-half pound .
.,. Williams's History of Vermont, vol.1, pa~e 149,
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In a recent number of Forest and Stream Mr. A. N. Cheney has the following very
interesting account of this species as an inhabitant of Lake Champlain:
"More than twenty years ago I first heanl of the 'ice-fish' of Lake Champlain,
and when I saw them I found them to be the common smelt; but from that time to
this the identity of the fish has been CJ_nestioned at recurring intervals. Last year
when I saw smelts being taken at Port Henry over 1 foot long and weighing one-half
pound each, and was told that even largflr ones were caught through the ice at Port
Henry and Westport, I Wf.\,S obligeu to admit that I had never seen smelts of such great
size; nevertheless that is what they were. Last " ·eek I was at Port Henry and the
identity of the' foe-fish' was once again discussed, with the adued information that
the fish were now sent quite regularly to New York City, where they were pronounced
to be different from the smelt. I had some packed to bring home with me, and
asked to have .several of the very large ones put in the box to have the matter of
species set at rest. Tho man who furnished the fish told me that after Mr. Cobb's
visit to the lake the United States Fish Commission had sent for specimens to
determine just what 'ice-fish' really were, and that specimens had b een forwarded
to Dr. Hugh 1\1. Smith. I asked Dr. Smith about them and he writes me:
'The specimens of" ice-fish"recentlysent to us from Lake Champlain were the saltwater smelt ( Osrnerus rn01·dax). They were fine examples, the largest being more than
1 foot in length and weighing one-half pound. The females were filled with ripe
spawn. I have never seen such fine smelts on the New England eoast, although they
:ne sometimes taken in Maine and Massachusetts fully as large as those under consideration. As you know, this species is l andlocked in some of the Maine lakes, and
Professor Evermann took specimens in Lake Memphremagog; the fish in the latter
lake, howeYer, are quite small. In. your opinion do the Lake Champlain smelts
come up the St. Lawrenc>A River each year for the purpose of spawn ing, or are they
permanent residents of the lake f'
"I believe that smelts are not perman ent residents of Lake Champlain, as they are
caught only through the ice in February and March, and a search for them by the
anglers in the summer and fall months bas proved fruitless. In New Hampshire,
where. the smelt is landlocked, I have caught them ju June, July, and August, and
ff they remafoed in Lake Champlain permanently they would be found by those who
have persistently sought them. Another reason for thinkjng that they come from
the St. Lawrence only to spawn, for H will be noticed that they are caught in the
lake just before the spawning season, is that they have two nms of smelt in that
river, one of small fish and one of large fish, such as are mentioned by Dr. Smith,
the large fish of the lake answering to those known to run up the river. The landlocked smelt that I have caught in New Hampshire are much more slender, length for
length, than the Champlain fish, showing that the l atter are accusto med to rich pasturage probably not found in the lake. In Lake Ch amplain the large and small smelts
are caught together, showing that the schools must mingle after they reach the lake,
and they mingle in more than one way, for large smelts have been caught with small
smelts inside of them, showing that the big fellows feed on their small brethren.
One big smelt has been convicted of eating seven small ones at a single meal. This
I learned only a few days ago."
The views expressed by Mr. Cheney do not meet the approval of all the anglers
or persons who have observed the fishes of Lake Champlain. In another issue of
Forest and Stream Mr. Bainbridge Bishop, of New Russia, N. Y., takes issue with
Mr. Cheney upon the question as to whether the smelt come up regularly from the
sea. We make the following extract from Mr. Bishop's interesting letter:
"As a rule Lake Champlain smelt and herring do not migrate to salt water, but at
the approach of summer retire to the deepest par t of the lake, where they find 2CO
to 400 feet of water. Here they stay at the bottom most of the time. When the
broad lake freezes over they work up in shoaler water, where the fishermen take
them through the ice. They are caught later in the winter at Port Henry, it being
farther away from the deeper part of the lake. I have seen smelt in the lake every
month in the year, and have caught them in most of the summer and fall months.
Wl!~e t:ro!li:µg off Cedar Bea,clJ. in very deep water, with a Jake-troµ.t rig, I caught a,
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smelt 14 inches in length. This was in July. I was running a good-sized dace 150
feet below the surface, using 1½ pounds lead. Also in August, while trolling, I
caught a one-half-pound smP.lt in the middle of the lake opposite Westport, where
I was running a minnow 200 feet below the surface. When camping in August at
Apple Tree Point, a little north of Diamond Island, I used to go out before sunrise
to fish for wall-eyed pike in about 100 feet of water. Very often the pike would
chase and drive schools of smelt to the surface. They woul<l. leap out of the water
by hundreds; they w ere fair-sized smelt.
11
In September I was fishing on a reef far out in the lake opposite Westport. Thil:,,1
reef has 18 feet of water on it, breaking off suddenly to 200 feet. A strong current
was running from the deep w ater over the r eef. Pike were biting finely. Once in
a while the water would fairly boil close around the boat, caused by the smelt coming to the surface, driven up by iarge fish. Some of the pike threw smelt from their
mouths after they were in the boat. Game Protector Goper Liberty was with me at
the time. Once while anchored on this reef in a still time, with the current running
as before, suddenly I noticed great quantities of air bubbles rising to the surface all
over the reef. This was a mystery, but it was soon solved by the appearance of
thousands of smelt leaping from the water, apparently disabled and in trouble. It
seems that the current bronght them up from deep water aml the diminished pressure
expanded their air bladders to such a degree that it brought them to the surface in
distress, notwithstanding that they expelle<l. part of the air before they broke water.
"I have taken fair-sized smelt from the mouths and throats of wall-eyed pike all
through the summer and fall months-this was wlien :fishing in and near very deep
water- and have frequently used smelt so taken for bait with good success. My
friend, Samuel P. Avery, jr., tells me that he picked up a dead smelt on the shore of
his island at Button Bay. He went out on his favorite rnef, an<l. with this single
smelt caught five fine wall-eyes. Smelt are the natural food of wall-eyes in Champlain and make the best of bait. I have never found smelt in black b ass taken in
Lake Champlain. Sometimes smelt come to the surface toward night, and in cloudy
weather, when the lake is still, observing persons can see them swimming about in
large schools, making a wide and curious ripple on the water. This is generally
seen at the middle of the lake, where the water is the deepest. Smelt can be caught
in Lake Champlain in any of the summer months by going to the right place and
using the right means, but I do not think to much advantage, as they lie in deep
water and are more scattered than in winter; still, by a little effort enough can be
caught to use for bait.
"Here I want to raise a note of warning to those that think of introducing smelt
to feed l ake trout. They are ferocious little brutes and persistent destroyers of small
fish living in all depths of water; they would destroy the young trout. This I think
is one reason lake trout are not more plenty in Champlain."
In another i ssue of Forest and Stream Mr. Cheney gives still further information
upon this subject. He says:
''In Fore.st and Stream of March 28 I wrote of the smelts, or, as they are <'::tlled
locally, ' ice-fish,' of Lake Champlain, and said that I believed that they were not
permanent residents of thA lake, 'as they are caught only through the ice h1 February and March, and a search for them by the anglers in the summer and fall months
has proved fruitless.' My friend, Mr. Roland E. Robinson, has written me a letter
upon this subject, from which I quote:
'Hon. M. F. Allen, of that place (Ferrisburg, Vt.), told me a few years ago_ of
catching pike-perch off Split Rock, in Lake Champlain, that _were gorged _with
smelt. I do not recall the date, but it could not hav~ been earlier than tbe m1dclle
of June, and may have been in ,July or AuguBt. Mr. Allen is an old angler, well
acquainted with the varieties of fish common in our waters, and could not have bee_n
:nistaken in the ideutity of tbe smelt. I well r emember seeing an occasional 1,pec1men among the great hauls of other fish taken in the old days of unrestricted
seining on the then famous fishing-ground at the mouth of Lewis () re ek, the Snn p:abneetook, or :F'iohing ·weir River of the Waubanakees . These facts go to s]:iow tliat
the smelt remain in the Jake duJ,'ing at least pai-t of ~he summer,'
·
.
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"The author of 'Uncle 'Lisha' is the :first person to my knowledge residing on or
near Lake Champlain to call the sme1t of the lake by its proper name, or, in fact, to
admit that it is a !'melt. That Mr. Robinson has himself observed the smelt among
the fish caught in the lake, and that Senator Allen bears like testimony, should settle
the question of their presence in the lake in summer. There is a whitefish found in
Lake Champlain the young of which might be mistaken for the smelt when found
inside other fish, unless the observer wa~ familiar with both species, but this would
not apply to either of -the gentlemen quoted. A strange thing about the srne1t is
that they have not been caught .by those who have searched for them in the summer
months. My information on this subject comes from :fishermen at Port Henry
only. A year ago, when smelt fishing through the ice was at its height, I visited the
fishermen on the ice and questioned them as to their knowledge of the smelt in the
summer months. All agreed that, although search had been made for them, they had
not been taken. Another strange thi11g is that no one seems to know anything
about where they spawn."
Hon. L. D. Miles, of Newport, says that the smelt is not native to Lake Memphremagog, but was plantell there several years from Lake Champlain, and that it has
increased. quite rapidly. It remains in the lake all the time, coming into shallow
water from the first of October to the middle of June. He thinks they spawn on
the same beds used by the shad waiter. They are caught in spring and fall, chiefly
in seines, but some are taken with hook and line.
Mr. Bishop's experience with this :fish seems to furnish pretty conclusive evidence
that it is permanently resident in Lake Champla,in, as It doubtless is in Lake
Memphremagog.
Knowing what we do of the physi cal environment of the landlocked smelt in the
small lakes of Maine, one would be disposed to believe, in the absence of evidence to
the contrary, that those in Lakes Champlain and Memphremagog are also landlocked.
The smelt from Cobessicontic Lake, Kennebec County, Me., was described as a
distinct species by Professor Cope in 1870, under the name Osmerus abbotti. In the
same year Professor Cope described specimens from Wilton Pond, in the same county,
as Osmeriis spectrum. These two supposed new species have usually been regarded as
not being specifically distinct from Osmerus rnordax. The Cobessicontic smelt is said
to have the head shorter, the body more slender, and the eye smaller than in tbe
common smelt. The Wilton smelt is said to have the bodv still more slender, the eye
large, and the mouth and maxillary short. We have no s~ecimens of either of these
varieties and have had no opportunity to compare them with the true smelt. We
have, however, compared examples from Lakes Champlain and Memphremagog with
specimens from salt water, and, being unable to discover any tangible differences,
are not willing to admit them even to subspecific r ank.
Concerning this species Thompson says:
"The smelt is one of those migratory species of fish es which pass a part of the time
in salt water and a part in fresh. Though not a constant visitant in our waters, be
occasionally m akes his appearance, and is sometimes taken in Lake Champlain in
very considerable numbers. The form of this fish is long and slender, and its bright
silvery hue renders it very beautiful. It is sometimes taken with the hook, but
more commonly with the net, and is very highly esteemed as an article of food. In
Massachusetts, according to Dr. Storer's r eport, 750,000 do,1en of these :fishes are
taken annually in Watertown alone and sent to Boston market."
Family UMBRID.lE.
35. Umbra limi (Kirtland).

The Mud Minnows.

Mud Minnow; Mudfish.
o specimens were obtainell by us, but it is doubtless a common fish in suitable
places in Vermont. Concerning it Mr. Thompson bas the following:
"These fishes exist in considerable numb ers in the marshes and coves along the
margin of-Lake Champlain, and of the rivers which fall into it. They are very
t ua.cioue f UI~, a,pq live longer thaiu utost fish s wttl:wu.t Wl:li1i~l', Purini 4f9ugl:lt§1
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as the waters subside ancl recede from the coves, they have the power, b y a springing motion, oftra11sport.ing themselves fro m one little puddle-to another. They al so
have the power of partially burying themselves and living fo the mud and among
the moist grass roots, after th e other small fishes associated with them are all dead
for the want of water. In these situations vast numbers of them are de,i,-ourecl by
birds, muskrats, aud foxes. In severe droughts, li ke that of 1841, the quantity of
small fishes which die in consequence of the drying up of the coves is exceedingly
great. In one small cove, •which I visited on the 24th of September, 1841, I found
mudfishes and other small fishes d eatl in piles in the low places which had become dry.
One small portion of the cove, still covered with water and leaves to the depth of 4
or 5 inches, was literally filled with fishes struggling together for existence. This
portion amounted to about one square rod, and in this space there could not have
been much less than a barrel of fishes. They consisted of pickerel, yellow perch,
shiners, bullpouts, and mudfishes, but mostly of the two last. My feelings were
really pained at the sight, an<l, moved by compassion for the poor fishes, I heartily
wished for rain, which, on the next day, came in abundance, to the joy not only of
the fishes· and their sympathizers, but of the whole country."
Family LUCIID..lE.

The Pikes.

Pickerel.
Our collection contains a fine example of this species, weighing 3 pounds, for
which we are indebted to the skill and kindness of Mr. J. F. Lincoln, who took it
while trolling in Missisquoi Bay, July 20.
Mr. Titcomb writes ns that "Lucius reticulatu,s is common on both sides of the
Green Mountains. When it gets into our ordinary trout l akes or ponds it means
extermination to the trout. If bullheads follow the pickerel in waters where food
is not abundant, the pickerel gradu ally grow l ess in numbers. One informant says
he has found the reticulatus dead on the surface of the water with bullheads in
them, and that the latter often kill t h e fish which swallow them."
According to Thompson, this is the common pickerel east of the Green Mountains,
as the next species is the more common on the west side :
"This is the common pickerel on the east side of the Gr een Mountains in Vermont,
as the preceding species is on the w est side. It is found in Connecticut River and
most of its larger tributaries, and it h as multiplied_exceedingly in several ponds to
which it has been transported by th e in habitants in the neighborhood. This is the
common pickerel of Massachusetts an d the _other New England States."
36. Lucius reticulatus (LeSueur).

Comnwn Pike; Pickerel.
This is a common fi sh in Vermont, especially in the western part. It is usually
called pickerel, but toward the north end of the State and in Canada it is generally
called pike. Two fine -examples were obtained by us in Missisquoi Bay. It seems
to bo common in Lakes Memphremagog and Champlain, and is one of the principal
species taken in gill nets when used. "They are also caught by trolling and are
considered good game fi sh by many. They spawn in the spring, when they come
out into the marshes for that pnrpose.
Mr. Thompson says :
"This species is very common in Lake Champlain and in all its larger tributaries .
It is generally known in Vermont by the name of pickerel. Abont the north end of
the l ake and in Canada generally it is called the pike, on account of its resemblance
to the English pike. Indeed, the r semblance is so close that Dr. Richardson regards
them as identical, and has described onr pike in his Fauna Boreali-Americana, under
the name of the for eign species Esox lucius, but they are generally regarded by
n aturalists as distinct species. This fish grows to a large size, frequently exceeding
30 inches in length and weighing 10 or 12 pounds. It is very voracious an<l devours
great numbers of r ptiles and small fishes. It is taken both with the book and
seine, and is considered a very good fish for the table. The fishermen say that there
37. Lucius lucius (Linn::eus).
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is another fish of this family in Lake Champlain, which they call the Maskalonge.
- If so, it is probably the fish which Richardson (Fauna Boreali, p. 127) calls E. estor,
mask-inonge. I lately r eceived one which was sent me as a 'rnaskalonge, but which
proved to be only a plump specimen of the common pike."
38. Lucius masquinongy (Mitchill). Maslcallonge j Muskallonge j Mascalonge.
The maskallonge is said to be taken occasionally in Lake Champlain and the
mouths of the larger tributary streams. It is said not to occur in Lake Memphrernagog. Thompson records it from the Lamoille River, but we have seen no
examples from those waters. It is seldom reported from any tributary to Lake
Champlain except the Missisquoi River, in which it furnishes good sport to the few
initiated fishermen.
Thompson has the following interesting rem~rks regarding the "Masquallong-e :"
"This fish bas, till lately, been confounded with the Esox estor, ot common pike,
or lake pickerel. When my description of the E. es/or was published, in 1842, I
doubted the existence of this species in our lake, but since that time my mind has
changed on the subject. In May, 1847, I received from my friend, the Hon. A.G.
Whittemore, of Milton, a fish caught near the mouth of the River Lamoille, which
the fisherm en called masquallonge. It was 26 inches long and weighed about G
pounds. Upon examining it I was fully satisfied that it was of a species distinct
from E. estor, and, as I could find no description of it under any other name, I made
out a description and gave it the name of Esox nobil-ior.
"In April, 1848, I received another specimen from the same source, which weighed
19 pounds and was 41½ inches long. In May, 1849, two specimens were brought
along, both caught n ear the mouth of the Lamoille, one of which weighed 40pounds
and the other 27 pounds. I purchased the latter, and from it the preceding description is chiefly drawn. Believing this specie_s to attain a larger size and to be a more
excellent :fish for the table than any other species of the pike family found in the
United States, I have gi~en it the specific name of nobilior. It is a :fish which is
eagerly sought and commands the highest price in market, but it is rare in Lake
Champlain, c:>mpared with It'. estor, or common pike. Very good figures of both of
these species are given in Frank Forester's Fish an<l Fishing, hut both under wrong
names; the E. nobiliur being figured under the name of E. estor, and the E. estonmder
that of E. lucioides.
"The vulgar name masquallonge appears to have been given by the early French
settlers of Canada to the pikes and pickerels generally, it being a term or phrase
descriptive of the whole family-Masqne, signifying face or visage, and allonge,
lengthened, they all having lengthened· or elongated b eads. In modern times this
nam e, musquallonge, has been confined, by the fishermen, to the species here
described, while the other species bear the vulgar name of pike or pickerel. 'l'he
methoL1s of spelling this Canadian-French name have been almost as numerous as the
authors who have usecl it, as may be seen by the following: Maslcallonge, LeSuenr;
masquinongy, Dr. Mitchill; riiaskinonge, Dr. Richardson; muslcallonge, Dr. Kirtla:µd;
muskellunge, Dr. DeKay.
·
"The old.est for.ms of this name, it will be seen, approach nearest, both in spelling
and pronunciation, to the phrase Masque allonge, which we have supposed to be its
origin, and, therefore, afford presumptive proof of the correctness of onr supposition.
"This fish may usually be distinguished from the common pike by its dark circuln.r
markings and its more robust proportions. Its head is proportionally shorter, the
face :fla'tter and less grooved, and the width across the eyes and upper jaw greater
than in the estor. But, perhaps, the mark by which it may be most readily distingui. heel is on the cheek, the lower half of the cheek in the E . nobilior, in front of
the preoperculum, being naked, or without scales, while in the E. estor the whole
cheek is covered with scal es . The difference iu tho general aspect of the two species
may be seen by comparing the figure of the E . estor below with the E. nobilior at the
head of this article.
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"The specimen here described was a female ·with her abdomen filled with eggs,
contained in two ovaries which extended nearly the whole length of the cavity. This
£sh abounds much more in the streams aml smaller l akes in Canada than iu Lake
Champlain."
Family GASTEROSTEID.l:E.

The Sticklebacks.

39. Eucalia inconstans (Kirtland). Brook Stickleback.
Through tho kindness of Mr. John W. Titcomb the Commission has received
a specimen of this species front a small brook iu Franklin County, Vt. This
brook, which is the outlet of Franklin Pond, empties into Pike River, which flows
from Vermont, through Canada, into Missisquoi Bay. Mr. Titcomb says that the
stickleback is reported to he common in that particular brook, but he does not think
he has seen it elsewhere in the State .
Mr. Thompson appears not to have noticed it.
Family PERC!)PSID.l:E.

The Trout Perch.

40. Percopsis guttatus Agassiz. Trout Perch.
Concernmg the discovery and naming of this interesting fish Mr. Thompson has
the following:
"The :first knowledge I had of this :fish was in the summer of 1841, when I found
a specimen of it, 5 inches long, which was dead, and had been drifted up by the waves
on the lake shore in Burlington. On examining it I found it to possess the adipose
and ahdomiI!al :fins of the trout, but in its teeth, gillcovers and particularly in
its hard, serrated scales, to bear.considerable resemblance to the perch family. After
searching all the books within my reach without :finding it described I concluded
that it might be new, both in genus and species, and accordingly, in allusion to the
above-mentioned properties, I described it in my journal under the provisional
generic name of Salrnopcrca. A notice of this fl.sh was omitted in my History of
Vermont, published in 1842, because I had then onlj one specimen, and upon that one,
with my little experience, I did not think it prudent to found a new genus and
species. When Professor Agassiz was at Burlington in 1847 I submitted the abovementioned specimen to bis inspection, having at that time obtained no others. At
first sight he thought it might be a young :fish of th~ salmon family, but upon
further examination be said it was not a salmon, nor any other fish with which he
was acquainted.
''During the summer of 1847 I found three other specimens of this fish, dead, on the
lake shore. One of these I took with me to Boston in Septem her to the meeting of
the Association of American Geologists and Naturalists, and put it into the hands of
my friend, D. H. Storer, M. D., with a request that he would ascertain what it was
an<l. let me know.
"In.May, 1849, I obtained from Winooski River a null_l.ber of living specimens, which
I kept alive for some time; and, observing the great translucency of tbe living fish
when h eld up toward the light I gave it the specific name of pellucida, having previously called it, in my journal, coccta, from its wing-like pectoral fins.
"About t his time I noticed, in the proceedings of the Boston Society of Natural
History, that Professor Agassiz had laid before the society an account of a new genus
of fishes discovered by him in Lake Superior, which he proposed to call Perco1Jsis.
Suspecting, from the brief description given of it, that it was identical with my
Salmoperca, I wrote to Dr. Storer and inquired of him if the specimens from Lake
Superior presen led to the society by Professor Agassiz were like the one I put into
his hands in 184-7. He wrote me that he could not say-th at the specimen went out
of his h ancls soon after he received it and ho had not seen it since.
"In Professor Agassiz's Lake Sup erior, page 248, I find an account of his genus
Percopsis and his species I'. guttatus, and I have no doubt that it is identical with rny
Salmopcrca pelluci<la. Still, I h a vo thongbt it best to let it r emain, in this Appendix,
under the name I had given."
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Family CENTRARCHID.lE.

The Sunfishes and Basses.

41. Ambloplites rupestris (Rafinesque). Rock Bass.
According to Thompson, "this fish is here known by no other name than rock bass.
It is quite a common fish in Lake Champlain and its larger tributaries . It is
u sually taken with the hook along the precipitous rocky bauks of the l ake and
rivers, an<l from this circumstance it derives its name. It is considered a very good
fish for the table, and. its ·weight is usually about half a pound." A nearly ripe
female was received from Missisquoi Bay April 25.
Jlfr. Titcomb says that the rock bass is quite common in many lakes other than
Champlain, particularly in Lake Bomoseen.

42. Lepomis megalotis (Rafinesque). Big-eared Sunfish.
This sunfish is recorded by Thompson from the Connecticut River at Barnet.
43. ERpomotis gibbosus (Linn::eus). "Sunfish"; "Poncl Perch."
Mr. Thompson says:
"This is a very common fish in the coves along the margin of Lake Cham,lain,
and about the mouths of our rivers. Though extensively known by the name of
su11fish and pond perch, it is perhaps more generally known by tho name of pumpkin
seecl. It is also sometimes called bream. This fish, though said in Jardine's.
N aturahsts' Library to be of uno htrusive colors, is one of the highest colored and most
beautiful fishes found in our waters, 'oftentimes vieing in brilliancy with the tropical
fo;hes.' The sunfish, though often taken · with other fishes in the seine, is more
commonly taken with the hook, at which it bites with avidity. Its :flesh is white
and palatable, but the fish being small, thin, and bony, is little sought as an article
of food."
Two examples, the larger 9 inches long and weighing 10½ ounces, were received
April 25 from Missisquoi Bay.
44. Micropterus doiomieu Lacepede. Small-mouthed Black Bass.
This important game fish is pretty generally distributed throughout the State, and
it is probably more abundant now thari it was in Thompson's time. He says:
''The black bass, by which name this fish is here genemlly known, ranks as one
of the best fishes taken from our waters; btit, as is apt to be the case with good
fishes, it is mucl1 less abundant than several other species which are greatly its
inferior in point of quality. · It is usually taken with the seine, and its weight
varies from 1 to 5 or 6 pounds."
One small specimen was obtained by us in Missisquoi Bay. Mr. Eli Cameron, of
Rouses Point, says there are a good many bass in Lake Champlain, an d that they
spawn in May and the fore part o.f; June. Samuel Decker says the black bass are
abundant and that they spawn in May and June. Others state that the black bass is
common in Vermont, ancl that they spawn in May and June or even as late as July,
when they come upon the reefs for that purpose. Mr. Miles claims that the smallmouthed black bass is not indigenous to Lake Memphremagog, but that it was planted
there some years ago . An unripe male, 14 inches lon_g- and weighing l t pounds, was
re ceived from Missisquoi Bay. Mr. Collins states that only two examples of the
species were ta.ken in his seine during the six weeks of its operation ending April 15.
Mr. Titcomb says:
"Black bass spawn in June and July. Ma.nyfishermen insist that they spawn earlier.
On June 12, 1896, I took two small-mouthed black bass in Lake Champlain on one of
the fishing-grounds where it was claimed they did not spawn, but came there from
the spawning-grounds. Upon examination both fish were found to be females and
full of spawn. The intestines of the stomach were empty and clean, as if they had
been washed and wiped out. They undoubtedly took my hook to get it off from their
spawning bed."
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The Perches and Darters.

45. S t izoste dion vitre um (Mitcbill). Wall-eyed Pikej Pike.
Mr. Thompson says:
"The usual length of this fish is from 14 to 20 inches ancl its weight from 1 to 4
pounds. It is taken Yery plentifully from the w~ters of Lake Champlain and its
tributaries. It is a firm, bony fish, but as the bones are l arge and easily separated
from the flesh, they are much less troublesome than in the p erch and some other
species. Its flesh 1s well flavored, though not so juicy and rich as that of our whitefish ancl some few others. In the form of its body and the situation of its fins it
closely resembles the perches, but its bead and t eeth are more like the pikes, and
hence its name, Liicio-Perca, or Pike-Perch. This fish is called b y Dr. Williams, in
his History of Vermont, the white perch, but is g enerally known in Vermont simply
by the name of pike, while the fish usually called piko in oth er places is here called
pickerel. This fish, on the ~ontrary, is called pickerel in Canada . vVe have another
species of thi s genus, probably the L. canadensis, but I am unable to say so positively
at present ."
The pike is perhaps the most important food and game fish of Lake Champlain,
and in the spring of tho year it constitutes tho priucipal catch. According to Mr.
John W. Titcomb, they go up the east side of Missisquoi Bay when going to their
spawning-grounds, but return to the lake by going down the w est side. The fi sher- ·
men on the Hog Island side get them full of roe, while those 011 the other side get
only spent fish . The principal spawning-grounds about Lake Champlain seem to
be in MissJsquoi Bay and in the lower parts of the larger rivers, p articularly the Lamoille and tho Missisquoi. The spawnirrg time in Lake Clrnmplaia is quite early in
the spring, chiefly in April and May. Mr. A. L. Owen, of Burlington, thinks they
spawn even before the ice goes out, as he bas caught spent fish in April. Mr. A. L.
Barrows, of Burlington, thinks they spawn about April 20; says he has caught many
full of spawn in April as they were passing Highgate on their way to Missisquoi
River; many spawn in Lamoille River.
Mr. B. R. Seymour, of Burlington,
says they spawn early in the spring 1 even before the ice goes out, and that their
principal spawning-grounds are in Missisquoi Bay and Missisquoi, Lamoille, and
Winooski rivers , He says that, after spawniug, the pike run down the east shore
of the lake until stopped by the Sand Bar Bridge. This he regards as a calamity in
that it prevents the fish from going on into the southern portion of the lake. This
bridge connects Grand Isle with the Vermont shore and bas uo opening under it
through which :fish may pass. They might work to the westward and then on south,
but Mr. Seymour thinks they are more likely to return north.
The wall-eyed pike is one of the principal game fishes of Lake Champlain. Mr.
H. M. Price, of Burlington, sayt'! they range in weight from 2 to 5 pounds, the average being, perhaps, 2t pounds. Mr. Barrows says they average about 2 pounds.
According to Mr. :Miles, the wall-eyed pike is not found in Lake Memphremagog.
According to Mr. Titcomb, its spawning season in tho rivers seems governed by the
timo the ice leaves the river. They app ear immediately after the breaking up of ice
in the spring in Missisquoi River, near the dam at Swanton. This is as far as they
can ascend the river, and they do not make their appearance until the ice goes out.
Among the :fishes sent by Mr. Collins from Missisquoi Bay are t,vo wall-eyed pike.
One is an unripe male 25 inches long weighing 5½ pounds, the other an unripe female
18¼ inches long and weighing 2t pounds. The condition of the r eprodnctive organs
indicates that the spawning period would not begin until near the middle of May.
The stomachs contained nothing that could be identified.

Sauger; "Ground Pike-Perch."
Mr. Thompson says there is a second species of Stizostedion in Vermont, and thinks
it is probably this species. In the Appendix (p. 30) be says:
"·when the Natural, Civil, an<l. Statistical History of Vermont wa publish ed I was
well satisfied that the sp ecies h ere described was distinct from the L. a111 erica11a, but
was not so clear whether it was a species already described or not. The difference
46. Stizostedion canadense (Smith).
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between this species and the L. americana is so obvious that they are instantly distinguished, even when there is no difference in size; but while the latter species
often exceeds 2 feet in length, and weighs 5 or 6 pounds, the L. canadensis seldom~
if ever, exceeds 14 inches in length, or half a pound in weight. It is much less com.
mon in Lake Champlain than the L. arnericana, but is frequently taken in company
with it. It usually swims very near the bottom of the water, and hence it has
received the name of grouncl pike (pike perch). As an article of food this species is
held in the same high esteem as the common pike perch."
Mr. Titcomb writes us that the sauger or rock pike, as it is locally called, is caught
in seines while fishing for the pike perch. It does not grow as large as the latter, and
is not much valued as a food-fish. It is usually sold as "cull fish" rather in the
barrels of clear pike perch.
Two examples of the sauger or sand pike were received from Mr. Collins. One
was a nearly ripe female 14½ inches long, weighing three-fourths of a pound, the other
an unripe male 15 inches long, weighing three-fourths of a pound. These would
indicate an earlier spawning time than that for the wall-eyed pike. The stomach of
the male contained a 3-inch minnow, too badly digested for identification, and a
number of small insects.

Yellow Perch; Ringed Perch.
Mr. Thompson says:
"The yellow perch is one of the most common fishes found in Lake Qhamplain
and in the mouths of the rivers falling into this lake. They are taken both with
the seine and hook, but chiefly with th_e latter. In the winter they are caught by
cutting holes in the ice. They vary from 8 to 12 and even 14 inches in length, and
are carried around for sale from house to house in the villages aloug the lake, at all
seasons of the year, neatly scaled and dressed ready for cooking. In this condition
they are sold at from 10 to 20 cents a dozen, according to the season and their
abundance. The flesh of the perch is white, firm, and agreeable to the palate, but is
rather dry and bony.
"This fish agrees throughout with Dr. Mitchill's description of his Bodianus fiavescens, and is undoubtedly the species from which his description was drawn. Cuvier
having obtained specimens of this and another s_pecie1:1 which very closely resembles
it, from the waters of the United States, gave to this species the name of P. serratogranulata, on account of its serrated and granulated gill-covers; to the other,
distinguished from this by the want of granulations, by its smaller size and greater
number of brown bands upon its sides, he gave the name of P. flavescens."
The yellow perch is one of the most common Jishes of the State and is said to be
particularly abundant in Missisquoi Bay. Specjmens were obtained by us ip. Clyde
River, near Newport, and from Missisquoi Bay.
Three specimens were received April 25 from Missisquoi Bay. They ,,_.ere 9½ to 10
inches in length and weighed about 7 ounces each. Two were fully ripe females, the
other a nearly ripe male.

47. Perea flavescens (Mitchill).

48. Percina caprodes (Rafinesque). Log Perch; "Hogfish."
This species, which is one of the largest of the darters, was found in abundance
in Missisquoi Bay; the eleven examples saved are all small, measuring from 1¾ to 3¼
inches in length. We obtained it at Rouses Point and Plattsburg on the west shore
of the lake, but did not find it elsewhere in Vermont, though it doubtless occurs
throughout the State. Concerning this species Mr. Thompson has the following :
"This fish, though its vulgar name might be thought to imply the contrary, is
certainly one of the most symmetrical and beautiful fishes found in our waters. It
received the name of hogfish from a resemblance in the form of its snout and lower
jaw to those of that quadruped. It is quite common in the mouths of the streams
which fall into Lake Champlain, but being a slender fish and never exceeding 4 or 5
inches in length, no account is maue of it as an article of food, and very little is
known of its habits. It swims low in the water, and when at rest usually lies at
the bottom."
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49. Boleosom.a nigr'q.m olmstedi (Storer). Tessellated Darter.
This, darter is contained in Thompson's list, and it appears to be quite common in
Missisquoi Bay. Our collection contains a dozen examples, 1¼ to 1-g- inches long,
from that place. It probably occurs elsewhere in the State, but we have no exact
information upon the matter. Thompson says:
"The habits of this fish are quite peculiar. It moves not from place to place by
an even, labored motion, like other fishes, but proceeds by sudden leaps or darts,
impelling itself forward by its tail and pectoral fins, which it moves as a bird does
its wings. It remains suspended in the water no longer than it keeps its pectoral
fins in rapid motion. When the motion of its fins ceases the fish sinks at once to the
bottom, showing that its specific gravity is greater than water, owing, doubtless, to
its want of a swimming bladder. When it reaches the bottom it alights upon its
stiff ventral fins, upon which it stands on the bottom, balanced with its head
elevated, as a bird stands on its feet. I kept severa'l specimens of this fish alive
in a vessel of water for some time for the purpose of watching their motions and
learning their habits. They were very uneasy and seemed extremely anxious to
escape from their confinement. Aided by their caudal and pectoral fins in giving
them an impulse 'upward, and by their ventrals in climbing and adhering, they would
often raise themselves up the perpendicular sides of the vessel, entirely above the
surface of the water, excepting only the caudal fin. Another peculiarity of this
:fish i& its power ,of bending its neck_and moving its head without moving the body,
in which resvect it equals many of the reptiles. This fish is entitled to the name of
cla?'tei·, both from its sudden motion and from its having the general form of a dart."
In the stomach of a small Jing (14 inches long), caught by Mr. Collins in Missisquoi
Bay about Apri_l 23, were found at least thirty examples of this darter.
Family SCI.lENID.lE.

The Drums.

50. Aplodinotus grunniens Rafinesque. Fresh-water Drum; "Sheepshead."
"This :fish is qui to common in Lake Champlain, and is here generally known by
the name of sheepshead. It is also found in the western lakes and Ohio River, where
it is more commonly called the white perch. This fish, taken from the Ohio River, is
said to be fat, tender, and well flavored; but ours is lean, tough, and bony, and
seldom eaten. It received its vulgar name from its resemblance in appearance to
the Sa1·gus ovis, which is also called sheepshead, on account of its I arched nose and
smutty face'; but the resemblance is in appearance only, for while the latter is
considered one of the niost delicious fishes for the table, the former is seldom carried
to the table."
The fresh-water drum is still a common fish in Lake Champlain, but we know
nothing of its occurrence elsewhere in the State. We obtained one large example
with Mr. Decker's seine in Missisquoi Bay July 20, and on April 25, 1896, Mr. Collins
sent us two examples taken in Missisquoi Bay at Swanton. One of these was an
unripe male 28 inches long weighing 12½ poumls, the other a more nearly ripe male
19 inches long and weighing 3¾ pounds. Their stomachs were empty.

Family GADID.lE.

The Codfish.

51. Lota maculosa (LeSueur). I/4ngj "Methyj'' Cuslc.
Mr. Thompson says:
"This fish, which i quite common in Lake Champlain and it:;; tributaries, I have
referred to LeSneur's species the Gadus rnaculosus, as agreeing more nearly with his
description than with any other to which I have access. Th.e re are, however,
several differences between them. In LeSueur's species the jaws are said to be equal;
in ours the upp er jaw is uniformly longest; in bis the lateral line is said to be in the
middle of the body; in ours, anterior to the vent, it is much nearer the back than
the belly. Our fish bears considerable resemblance to tho Lota bl'osmiana described
by Dr. torer in the Boston Journal of J atural History, vol. 1v, page 58. But it
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differs from his description ancl figure in having the upper jaw longest, in having
1he snout more pointed and less obicular, etc. Judging from the descriptions,
without specimens for comparison, I should say that our fish differs as much from
either of the species referred to as they differ from each other, and that they either
constitute three distinct species or are all varieties of the same species.
''The ling is held in very low estimation as an article of food, the flesh being tongh
and the flavor unpleasant. This fish is one of the greatest gormandizers found in
our waters. If he can procure food he will not desist from eating so long as there is
room for another particle in his capacious abdomen. He is frequently taken with
his abdomen so much distended with food as to give him the appearance of the globe
or toad-fish. The smallest of the three before me, when my description was made,
being 16 inches long, was so completely filled with the fishes swallowed that their
tails were plainly seen in its throat by looking into its mouth. On opening it I found
no less than 10 dace, L. pulchellus [Smnotilus co1:zJoralis], all about the same size, and
none of them less than 4 inches long. SeYen of these were entire, and appeared
as if just swallowed. Upon the others the digestive process had commenced."
The ling is still founJ. in Lake Champlain, but it is said not to occur in Lake
Memphremagog. According to Mr. Titcomb, the cusk, which is common in the Connecticut River, is caught with hook and line, and in the winter by :fishing through
the ice in the night, setting a number of lines and baiting with live bait. It will
tnke live minnows about sumlown and from that time until sunrise. This method of
fishing is carried on by local fishermen at Lunenburg, Vt. It is also found in Willoughby Lake. It spawns in March or April, and is regarded as a valuable food-fish.
An unripe male ling was received from Missisquoi Bay through the kindness of
Mr. A. L. Collins April 25. It was 14 inches long and weighed 1 pound. In its
stomach we found thirty individuals of the common darter of that 1ake--Boleosoma
nigriini olmstedi. Besrnes this number, which could be identified, there was a large
mass of material too badly digested to permit of certain identification, but which
probably represented still other darters.
Family COTTID.lE.

The Sculpins.

52. Cottus gracilis boleoides (Girard). Blob; "Chuclclehead."
One specimen obtained in Sleep er River near St. John s bury, July 25. Mr. Titcomb
says it is common in that stream. It was not seen by us elsewheie, though it is
doubtless not mre throughout tha t portion of the State dmined by the Connecticut.
Mr. Titcomb says the "chucklehea<l." is found on both sides of the Green Mountains and is often used as bait for large trout by the patient fi sherman.

53. Cottus gracilis gobioides (Girard). Blob.
This :fish was originally described from specimens obtained in Lamoille River near
Johnson, Vt. Thompson has tbe following:
"For the specimen here des ribed I was indebted to the kindn ess of Mr. R. Colberth. He caught it while :fishing for trout in a branch of tho river Lamoille, ju
Johnson. This fi sh usually li s till at the bottom, or concealed under the stones in
the streams, and seldom moves, except when disturbed, and then its motions are
sluggi sh and l abored. It is call din some places the ' low fa,h.' It probably derived
th o n ame of 'st ar-gazer' from th e favorable po, ition of it eyes for looking upward,
they b eing placed very near the top of the head. It seldom ex ce~ds 4 in hes in
length."

9~-A REPORT UPON THE FISHES OF SOUTHWESTERN
MINNESOTA.
BY ULYSSES

0. Cox.

During the past five years the writer has been making collections
of the fishes from the various streams and lakes in the southwestern
part of Minnesota, especially from the Minnesota and Blue Earth rivers
a.nd their tributaries. In June, 1894, at the suggestion of the United
States Commissioner of Fish and Fisheries, several additional lakes and
streams were visited for the express purpose of learning as much as
possible concerning the run of the buffaloes and suckers, about which
so much has been said by various persons in this region.
All of that portion of the State where these investigations were made
lies in the region of glacial drift, and, with the exception of limited
areas around Mankato, where limestone and sandstone outcrop, and at
Ortonville and a few other places along the Upper Minnesota River,
where granite outcrops, the entire surface is covered with drift matter.
A large area near Mankato is wooded, and this wooded area extends
in a, greater or less degree on the east to the State line, while west from
Mankato it is but a few miles to the eastern border of the Great Plains.
The fishes here listed were taken from Minnesota River and its tributaries or Des Moines River and its tributaries, but most of them are
from the former. It is thought desirable to inclune in the list those
fishes which were collected by Prof. A. J. Woolman and the writer
from Upper Minnes9ta River and Big Stone Lake in July, 1892, and
which have been listed by Mr. Woolman in the Report of the United
States Fish Commission for 1893 pages 343 to 373.
The following is a classified list of the waters from which the fishes
here listed were taken:
MinneBota Bystern.
Little Minnesota River at Browns
Valley.
Big Stone Lake at Browns Valley
and Ortonville.
Minnesota River at Ortonville, Appleton, Montevideo,_ and Mankato.
Pomme de Terre River at Appleton.
Chippewa River at Montevideo.
Blne Earth River at Mankato.
:~1i}lneopa Creek near Mankato,

MinneBota B!JBiem-Continned.
Lake Washington near Mankato .
Lake George near Mankato.
Des MoineB syBtern.
Des Moines River at Wint.lom.
Wood Lake at Windom.
East and West Okabena Lake at
Worthington.
Heron Lake at Heron Lake.
Round Lake near Worthington.
pO!'i
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Minnesota River rises in Roberts County, S. Dak., where it is
known as the Little Minnesota. 1t flows southeast and empties into
the head of Big Stone Lake, where, at its mouth, it is nothing more
than a small creek. 'l1hroughout its entire length its course is tortuous, its current sluggish, and its bottom muddy. Big Stone Lake is
nothing more than the remains of an ancient glacial river bed. It
varies in width from a mile to
miles and is about 40 miles in length,
its greatest extent being from north west to southeast. It is shallow
everywhere, the greatest depth not supposed to exceed 20 feet, and the
average less than 10. Lying in the prairie region, there is no timber
except a narrow belt along its shores, and even this has been nearly
all removed by the settlers in the vici11ity. At the southern end of Big
Stone Lake the Minnesota River again emerges, not any larger than
when it entered. It still bas a muddy bottom and takes a very w111ding course. It continues to flow Rontbeast until it reaches Mankato, in
Blue Earth County, where it changes its course to due north and finally
northeast, until it empties into the Mississippi near St. Paul. A.t Mankato it has a bed about 525 feet wide, which it fills during high water,
but durmg the greater part of the year the stream is 11ot more than 40
feet wide· and 1½feet deep on an average. The current is not swift,
averaging during low water 1¼ feet per second and at high water seldom gains a velocity exceeding 3 feet per second. The river bottom at
Mankato is sandy and gravelly, as might be judged from the banks,
which are in many places made up of sand and gravel. Except when
the water is disturbed by rains it ·is clear, comparatively free from
aquatic vegetation, and quite pure above the city of Mankato. Below
the city it is very much contaminated by sewage, where, during low
water, very few of the higher forms of aquatic animals are found.
Minnesota River bas bnt two northern tributaries of any importance,
.P omme de Terre and Chippewa rivers. From the south it receives Lac
qui Parle, Yellow Medicine, Redwood, Cottonwood, and Blue Earth
rivers, the latter emptying into the Minnesota near where the Minuesota
makes the bend in Blue Earth County. Blue Earth River, which rises
in northern Iowa, is the la.rgest tributary of the Minnesota. A.t Man·k ato it has a bed which is 200 feet in width, but the stream during the
dry season narrows down to a mere brook not more than 10 feet in
width on the ripples and having a depth of 6 inches or less. Notwithstanding, there are holes in which fish can live the entire year, and at
the proper season bass and pike fishing is excellent at vario us places.
The bottom is generally sandy or gravelly, and in a, few places it is
covered with bowlders. The water is pure but warm.
Minneopa Creek is a very small brook which enters the Minnesota
River from the south, 4 miles above Mankato. At certain seasons
it becomes almost dry, but at one place there is a large hole and a
waterfall, when the stream is running, and in this there are some fishes.
Tho.· e. referred to below were taken near the f~lls, lrnown as Miuneopa,

lz
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Lake Washington lies in the southern part of Lesueur County,
about 12 miles northeast from Mankato, and contains in the neighborhood of 1,100 acres. It has an outlet on the northwest which is known
as Shantaska Creek, ·and which flows into Minnesota B,iver near St.
Peter. By reference to the map it will be seen that the shores of this
lake are somewhat irregular and that in places the water is quite deep
as compared with similar Jakes of the region. In a bay on the wm,t
there are sedges and Iily pads (Nymphma renijormis), several species of
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Potamogeton, algre, and various other aquatic plants, and these are
densely populated with the lower forms of animal life commonly fomid
in such pl::1ces. In the northern part of the eastern point there is also
much vegetation, but no lily pads, and at many places along the shore
sedges grow. This lake has long been noted for its commercial fishing, and is at present one of the best fishing-points in this part of the
State. The fishes commonly taken are the pickerel, wall-eyed pike,
large-mouthed black bass, rock bass, ~~q. prappie: 'J;he pickerel ~l1Q. tbe

wall-eyed pike are mo1St ~bµndant:

·
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Lake George, which lies a few hundred yards t o t he south of Lake
Washington, is not one-fourth tbe size of the latter, is almost circular
.
and
does not have such deep water, the deepest sounding showing 43'
feet. A.long its southern, western, and northern shores there is an
abundance of aquatic vegetation, water lilies being foun d in the southern and northwestern portions. At the northwestern shore there is a
marsh, which represents the former outlet of the lake and which leads
into Lake Washington. The shores of the lake are wooded. Black
bass and crappies are very common in this lake.
The following is a list of the fishes which have been taken from the
Minnesota River and its tributaries:
FISHES FROM THE MINNESOTA RIVER AND ITS TRIBUTARIES.
J.. IchtlJ,yomyzon castaneus Girard. Lamprey. One specimen was taken from
Minnesota River at Mankato in 1892, and so far this is t h e only one that
has been recorded.
2. Polyodon spathula (Walbaum). Paddle-fish j Spoon-bill,· Duck-billed Cat. Several specimens have been t aken from Minnesot a River at Mankato in the
springtime, generally about June 1.
3. So"J.p hirhynchus platorhynchus (R afin esque). Shovel-nosed Sturgeon; White
Sturgeon. Several specimens have been t aken from Minnesota River at
Mankato, generally in springtime.
4. I.,1•,pisosteus osseus (Linmeus). Common Gar-Pike j Long-nosed Gar; Billfish.
Specimens have been taken from Lake Washington, near Mankato, where
they are very numerous, but they a re repor t ed by fishermen from nearly all
the lakes and streams of .t he region.
5. At)G.ia calva Linnrous. Mudfish; Dogfish; Bowfin ; Lawyer. Two specimens were
t aken from LeSueur River near Mankato; it is reported common iu Lake
Washington. ·
6. Ict.alurus punctatus (Rafinesque). Channel Ca t ; Silver Cat. Mr. Cram reports
this fish very common in Minnesota River near Mankato in the spring.
7" A.meiurus nebulosus (LeSueur). Common Bullhead; Honied Pout. Three
specimens were taken in Blue Earth River at Mankato in 1891. It seems to
be rare.
·
8 ..~eiurus melas (Rafinesqne). " Big Stone L a k e, common; "ChippewaRiverat
Montevideo; ponds near Minnesota River a t Mankato; Blue E arth River at
Mankato, very common; Minneopa Creek nea r Mankato, common; Lake
Washington.
~, Noturus flavus Rafinesque. Stone Cat. Blue Earth River at Mankato, not
common.
l(t Schilbeodes gyrinus (Mitchill). " Pomme de Terre R iver at Appleton.
l.1. Schilbeodes exilis (Nelson). Blue Earth River at Mankato, one specimen; not
common.
:J.2. Ictiobus cyprinella (Cuvier · & Valencienues ). The l arge b uffalo refe~red ~o
further on is supposed to be this species. If correct, it is common m Big
Stone Lake and Lake Washington.
13. Ictiobus bubalus (Rafinesque ). Su clcer-rnouthed B nffalo; Small-mouthed Buffalo.
IA number of small specimens w ere taken from t h e Minnesota River at
Mankato.
".All data starred were taken from Prof. A. J. Woolman's :paper, Repor~ 9f_tht,
Uii~t~d ~~?r~~/:1 Fjsl). 9<Hµmi(SsioJl for 1893 (1896) 1 p ages 343-373!
· ·
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14. Carpiodes difformis Cope. Several specimens taken from Blue Earth River
at Mankato.
15. Carpiodes velifer (Rafinesque). ,¥ Big Stone Lake; Minnesota and Blue Earth
rivers at Mankato.
16. Catostomus commersoni (Lacepede) . Common Suckerj Blaclc Sucker. * Littlo
Minnesota River at Browns Valley; Minnesota and Blue Earth rivers at Mankato; Lake Washington. Common at all these places.
17. Catostomus nigricans LeSueur. Hog Sucker; Stone-roll6rj Hog Mullet. Minnesota River at Mankato, not common; very common in Blue Earth River at
the same place. In 1891 the writer saw a large school of several hundred
large ones near the mouth of this river.
18. Moxostoma aureolum (LeSueur). Redhorse; Mulletj Large-scaled Sucker. Minnesota and Blue Earth Rivers at Mankat,o, common. Frequently taken by
hook and line in springtime.
19. Campostoma anomalum (Rafinesque). Stone-rollerj Stone-luggerj Minnesota
and Blue Earth rivers at Mankato, very common.
20. Hybognathus nuchale Agassiz.
Silvery Minnow. Ponds near Minnesota
River at Mankato; Minneopa Creek; Blue Earth River at Mankato.
21. Pimephales promelas Rafinesque. Flat-he.adj Black-headed Miunow. * Big
Stone Lake; * Chippewa River at Montevideo; Minnesota and Blue
Earth rivers at Mankato; Minneopa Creek at Mankato. Very common
everywhere.
22. Pimephales notatus (Rafinesque). Bl·unt-nosed Minnow. * Big Stone Lake;
,¥ Pomme de Terre River at Appleton;
* Chippewa River at Montevideo;
Minnesota and Blue Earth rivers at Mankato. Common.
23. Semotilus atromaculatus (Mitchill). Horned Dace; Creek Chub. "B ig Stone
Lake; *Chippewa River at Montevideo; Minnesota and Blue Earth rivers
at Mankato. Very common.
24. Abramis crysoleucas (Mitchill). Golden Shine1·j Bream. A few small ones
taken from Blue Earth River, Mankato.
25. Notropis cayuga Meek. * Pomme de Terre River at Appleton; Minnesota and
Blue Earth rivers and ponds near Minnesota River at Mankato. Very
common.
26. Notropis heterodon (Cope). * Pomme de Terre River at Appleton. Not
common.
27. Notropis blennius (Girard). Straw-colored Minnow. * Chippewa River at
·
Montevideo; ponds near the Minnesota River and the Blue Earth River at
Mankato. Common.
28. Notropis hudsonius (De Witt Clinton). Spawn-eatei·; Spot-tailed Minnow;
Shinei·. * Little Minnesota River at Browns Valley; Lake Washington.
Common. Specimens from Lake Washington are very much darker in color
and appear at first to be a, different species.
29. Notropis whipplii (Girard). Silver-fin. Ponds near Minnesota River and Blue
Earth River at Mankato. Common.
30. Notropis cornutus (Mitchill) . Shiner,· Red-fin; Dace. * Little Minnesota
River at Browns Valley; * Big Stone Lake; Minnesota River; ponds near the
Minnesota River, Blue Earth River, and Minneopa Creek, Mankato. Very
common everywhere.
31. Notropis dilectus (Girard). Minnesota and Blue Earth river~ at Mankato.
Very common here, but it has not been taken in any other place in southern
Minnesota so far as known.
32. Rhinichthys cataractre (Cuvier & Valenciennes). Long-nosed Dace, Pomme
de Terre River at Appleton, common.

¥~ R. 94_:-3~
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33. Hybopsis hyostomus (Gill>ert).

Blue Earth River at Mankato. Several specimens have been taken, but it is not common.
34. Hybopsis kentuckiensis (Rafinesqne). Chub; Je1·ke1·. * Big Stone Lake; Blue
Earth River at Mankato.
ot common.
35. Anguilla chrysypa Rafines']_ne. Comrnon Eel. One specimen has been r eported
from the Minnesota River a,t Mankato. This was taken l>y hook and line.
36. Dorosoma cepedianum (LeSueur). G'izzard Shad; Hickory Shad. Just as 1hc
ice broke in the Minnesota River at Mankato in the spring of 1891 a number of large specimens were taken and the fishermen commented on the fact,
saying that these fish had not been seen here for a number of years, A few
small ones were taken in a seine in September, 1892. Since that time they
have been scarce.
37. Umbra limi (Kirtland). Mud Minnow; Dogfish. Lak11 Washington, common.
38. Lucius lucius (Linnreus). Cornrnon Pike; Pickerel. Very common in all of the
lakes of the region and occasionally taken in the streams.
39. Fundulus diaphanus (LeSueur). ·x- Big Stone Lake; "" Pomme de'rerre River at
Appleton; Blue Earth River at Mankato; Lake Washington . Rather
common.
40. Eucalia inconstans (Kirtland). Brook Stickleback, Minnesota River, Blue
Earth River, and Minneopa Creek at Mankato. Not common.
41. Percopsis guttatus Agassiz. ·H Big Stone Lake.
42. Pomoxis sparoides (Lacepede). Calico Bass ,: Strawberry Bass; Grass Bass.
Blue Earth River at Mankato and Lake Washington. Very common.
43. Ambloplites rupestris (Ra:finesque). Blue Earth River at Mankato, common.
44. Apomotis cyanellus (Ra:finesque). Blue-spotted Sunfish; G1·een Sunfish. Minnesota and Blue Earth rivers and Minneopa Creek at Mankato . Common.
45. Lepomis megalotis (Ra:finesque). Long-eared Sunfish. * Chippewa River at
Montevideo.
46. Micropterus dolomieu Lacepede. Small-mouth ed Black Bass; Rive,· Bass. Common in Blue Earth River at Mankato. Many fine specimens are taken with
hook and line.
47. Micropterus salmoides (Lacepede). Large-mo11,thed Black Bass; Oswego Bass;
Green Bass; Bayou Bass. * Big Stone Lake; Lake Washington. Very
common in nearly all the lakes of the region.
48. Stizostedion vitreum (Mitchill). Wall-eyed Pike. * Big Stone Lake; .,. Chippewa River at Montevideo; Minnesota River at Mankato; Lake Washington.
Very common and a valuable food-fish.
49. Perea fl.avescens (Mitchill). Yellow Perch; Ringed Perch. * Little Minnesota
River at Browns Valley; * Chippewa River at Montevideo; ponds near the
Minnesota River and Blue Earth Rivor at Mankato; Lake Washington.
Very common.
50. Hadropterus aspro (Cope & Jordan). Black-sided Darter. * Big Stone Lake;
* Pomme de Terre River at Appleton; * Chippewa River at Montevideo;
Minnesota and Blue Earth rivers at Mankato. Very common.
51. Boleosoma nigrum (Ra:finesque ). Johnny Da.rter. * Big Stone Lake; * Pomme
de Terre River at Appleton; * Chippewa River at Montevideo ; Minnesota
and Blue Earth rivers at Mankato. Very common.
52. Ammocrypta pellucida clara Jordan & Meek. Sand Darter. Minnesota and
Blue Earth rivers at Mankato. Common on sand ba,rs.
53. Etheostoma zonale (Cope). A few specimens have been taken in Blue Earth
River at Mankato.
54. Etheostoma iowce Jordan & Meek. * Little Minnesota River at Browns Valley; * Big Stone Lake; * Pomme de Terre River. Common.
55. Etheostoma creruleum Storer. Blue Darter; Rainbow Darter. Ponds near
Minnesota River and Blue Earth River at Mankato. Not common.
56. Boleichthys fusiformis (Girard) . A few specimens taken from Blue Earth
River at Mankato. Rare.
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57. Roccus chrysops (Rafinesque).

Striped Bass; White Bass. Rather common
in Big Stone Lake. Several specimens were taken here in 1892.
58. Aplodinotus grunniens Rafinesq ue. Sheepshead; 1' hunder-pumper; Dntm;
White Perch. A large specimen was taken in Little Minnesota River at Browns
Valley in 1892 and several in Big Stone Lake. A number have been taken
from Minnesota River at Mankato, and it is reported very commou in Lake
Washington, where its grunting or croaking is often heard.

Des Moines River rises in Murray County, Minn., flows southeast
across Cottonwood and Jackson counties, and thence south through
Iowa. At Windom, Minn., where it was examined, it was but a small
stream 40 to 50 feet wide and averaging a foot in depth, although there
were many holes that were deeper. The bottom was gravelly. A dam
had been built across the river here and no provision had been made
for a :fishway. Fish were quite abundant below the dam where we
seined.
Cottonwood Lake lies a mile east of Windom and covers about a quar- ·
ter section. Its shores .are mostly gravelly and free from trees except
on the southeast portion. A small area on the west side contained some
aquatic plants. A few minnows, sunfish, and catfish were taken in the
seine, and pickerel fishing was reported good in season. No suckers
were taken. The lake was reported as being quite shallow, and dead
fish are common along the shores after a hard winter.
Heron Lake, lying in the northwest portion of Jackson County, is 12
miles long and about 3 miles wide at its wides't place. Nearly all of the
northern half is grown up with sedges aud other aquatic plants. On
the west side, about midway between the two ends of the lake, is a
projection known as Pelican Point, and here the shores are sandy and
there is very little aquatic vegetation. At this point the average depth
.is 4 feet, the greatest depth not exceeding 5 feet. The southern end of
the lake is generally open, and here the ·commercial :fishing is good,
although limited to a few species, pickerel being the fish commonly
taken. Bass and pike were reported, but very few were caught. A
better breeding-place for fish than the north end of Heron Lake would
be bard to find, but the shallowness of the water is a serious drawback
to its becoming an important fish lake. Two creeks empty into Heron
Lake from the -west, the one farthest north being Jack Creek. Okabena
Creek, farther south, is the largest, but both are small and of little
importance.
Okabena lakes lie in the southeastern part of Nobles County, at
Worthing~on. East Okabena Lake is now about dry, but the west
lake still contains some :fish. It is 2¼ miles long from east to west and
averages a mile in width, but the greatest depth in 1894 was 6 feet, and
in 1895 the depth was considerably less than this. It is a typical prairie
lake, with shores built of bowlder walls and with gravelly beaches.
The water was quite well filled with aquatic vegetation the latter part
of June, 1894, and at the we t end of the lake there was a swampy
shore at the mouth of a small creek where sedges grew and which was
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an excellent breeding-pll;tce for fishes, although of limit~d area. The
commercial fishes of the lake are pike, pickerel, suckers, and buffalo.
Round Lake lies 12 miles southeast of Worthington and is known as
a fishing-point, although small and shallow. It is about 2 miles broad
from north to south and probably three-fourths of a mile longer than
broad. The soundings made at the time visited did not show a depth
beyond 7 feet. There was an abundance of aquatic vegetation, which
ought to furnish excellent breedmg-grounds for fishes. The fishes commonly taken are pike and pickerel. ·
The following is a list of the fishes which have been taken by us from
the Des Moines River and its tributaries:
FISHES FROM THE DES MOINES RIVER AND ITS TRIBUTARIES.
1. Lepisosteus osseus (Linnreus).

Common Gar-pike. Reported common in
Okabena Lake.
2. Ameiurus melas (Rafinesque). Bullhead. Des Moines River and Cottonwood
Lake at Windom; Jack Creek near Heron Lake. Common.
3. Schilbeodes gyrinus (Mitchill). Des Moines River · at Windom; Jack Creek.
Not common.
4. Ictiobus cyprinella (Cuvier & Valenciennes). Common Buffalo-fish. Reported
very common in Round and Okabena l akes, if this is the species.
5. Catostomus commersoni (Lacepede). Black Sucker; Comnion Sucker. Reported
Common in Okabena Lake. Several specimens taken from Des Moines River
at Windom.
6. Moxostoma anisurmn (Rafinesque). White-nosed Su.clcer. One specimen was
taken from Des Moines River at Windom.
7. Moxostoma aureolum (LeSueur). Redhorse. Des Moines River at Windom.
Common,
8. Pimephales promelas Rafinesque.
F'latheacl; Black-headed Minnow. Des
Moines River at Windom; Cottonwood Lake at Windom; Heron Lake;
Round Lake. Common everywhere.
9. Pimephales notatus (Rafinesque). Blimt-nosecl Minnow. Des Moines River at
Windom. Common.
10. Semotilus atromaculatus (Mitchill). Horned D~ce; Creek Chub. Des Moines
River at Windom. Common.
11. Abramis crysoleucas (Mitchill). Golden Shiner; Bream. Des Moines River and
Wood Lake at Windom; West Okabena Lake at Worthington; Round Lake.
Very common.
12. Notropis cayuga Meek. Des Moines River at Windom; Heron Lake; West
Okabena Lake at Worthington; Round Lake. Common.
13. Notropis blennius (Girard). Straw-colored Minnow . Common in Des Moines
River at Windom.
14. Notropis hudsonius (De Witt Clinton). Spawn-eater; Spot-tailed Minnow.
Very common in Round Lake.
15. Notropis cornutus (Mitchill). Shiner; Reil-fin; Dace. Des Moines River at
Windom. Common.
16. Notropis rubifrons (Cope). Des Moines River at Windom. Not common.
17. Rhinichthys atronasus (Mitchill). Black-nosed Dace. Des Moines River at
Windom. Not common.
18. Lucius lucius (Linnreus) . Conimon Pickerel. Very common in Heron, Round,
and Okabena lakes .
19, Fu nd ulus diapha.nus (Lesueur). W~st Ok~bena L~ke at Wo.rthin¥ton; Round;
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20. Eucalia inconst a ns (Kirtland). Brook Stickleback. Des Moines River at
Windom. .A few specimens taken.
21. Ambloplites rupestris (Rafinesque). Rock Bass One specimen taken in Des
Moines River at Windom. Rather common.
22. Apomotis cyanellu s (Rafinesque). Blue-spotted Sunfish; Green Sunfish. One
specimen t aken in Des Moines River at Windom.
23. Lepomis pallidus (Mitchill). Blue Sunfish. Several small specimens were
t ak en f !om West Okabena Lake at Worthington.
24. Eupomotis gibbosus (Linnams). Common Sunfish; Pumpkin Seed. One specimen t aken in West Okabena, Lake at Worthington. Reported to be
common.
25. Stizostedion vitreum (Mitchill). Wall-eyed Pike. West Okabena Lake at
·
Worthington ; Round Lake. Common.
26. Perea flavescens (Mitchiil) . Yellow Perch; Ring Pe1·ch. Des Moines River
at W indom; Cottonwood Lake at Windom; Heron "Lake; ·west Okabena
L ake at Wor t hington; Round Lake. Very common.
27. Hadropt erus aspro (Cope & Jordan). Black-sided Darter. Des Moines River
a t W indom. Not common.
28. Boleosoma n igrum (Rafinesque). Johnny Darter.
Des Moines River at
Windom. Very common.
29. Etheostoma iowffi Jordan & Meek. Des Moines River at Windom; West
Okabena Lake at Worthington. Not al>nudant.
30. Etheost om a flabellare lineolatum (Agassiz). Fan-tailed Darter. One specimen taken in Des Moines River at Windom.
NOTES ON THE RUN OF SUCKERS AND BUFFALO-FISH.

F rom the information stated below and from the many other reports
given by old residents of southern Minnesota it is evident that at one
time large buffalo-fish ancl suckers literally filled many of the lakes in
this portion of the State, and were especially noticeable during the
spawning season. Just what has become of these fishes is still a question, for they do not seem to be present in any of these lakes now where
they were once so abundant, or, if so, only in limited numbers. Probably many of them have been kmed by freezing, since the water in all
t he lakes is now so much more shallow than itwas formerly. This is
certain in some of the lakes, for the fish have been found along the
shores in the spring in immense numbers dead, but it is not true of all
the lakes. It is not certain just what species of buffalo is referred to
in these reports, for none have been exarµined since the writer began
t o collect information concerning them. A dead one found on the
sh ore of Big Stone Lake in 1892 was identified as Ictiobus cyprinella, and
it is thought that possibly this is the species referred to in the other
lakes of the region.
Buffaloes were reported to be very common in Big Stone Lake in
1892 and were often taken in larg·e numbers during the spawning
season, which is the latter part of May or the first of June, or, as the old
settlers put it, "when the plum blossoms are out." Both the buffaloes and the suckers ( Catostomus commersonii) are seen but a short time,
generally for only a day or two, but at that time every fish seems to
have come to the bore, and each scrambles to see how near he can get
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out of the water and yet remain under. They are reported as often
seen with their entire dorsal fins projecting above the water, and at this
time men have gone into the water and thrown the fish out with their
hands.
Lake Washington was at one time much higher than at present, and
there was a large stream leading .from it, and the buffaloes and suckers
would crowd into this outlet, and at one of the mills several wagonloads of large buffaloes were once taken. The following is a statement from Mr. Wildes, who still lives in the region, concerning Lake
Washington:
When I came to Minnesota, more than 35 years ago, Lake W ashington was a magnificent body of wate;, the largest of a number of lakes all more or less closely
connected and whose outlet was Shautaska Creek, which emptied into the Minnesota
River at Kasota. This section of Minnesota was then covered with an almost
unbroken forest of gigantic deciduous trees, beneath whose bran ches, covered with
dense foliage, the yearly rains sank into the soil to fill the sloughs and lakes to over:flmving. The creeks and outlets of the lakes and sloughs were obstructed with
fallen trees and leaves; the land surface was covered with leaves, weeds, and grass.
Six flour and imw mills were located along Shantaska Creek and did a good business,
and most of the tiwe had an abundant supply of water. Now this creek is dry the
greater part of the year. In 1860, and for a number of years after, the rainfall was at
least three t,imes what it is now. The water has receded greatly in all the lakes,
and some have completely dried up and are now turned into cultivated fields and
hay meadows. In those days the fish were very abundant and the mills along Shantaska Creek were sometimes stopped by their getting into the waterwheels.
The buffalo ran out ()f the large lakes into the inlets and outlets genera.Uy during
the month of May, sometimes earlier or later, and only once a year, rarely staying
more than two or three days. I have noticed that the run was almost always at the
beginning or during a rain storm. In the spring of 1894, during a rain storm, some
buffalo-fish ran <>ut of Lake Washington into a small lake and remained there during
the summer and were seen through the ice at the beginning of the following winter.
The buffalo-fish attain a large size in Lake Washington, often more than 3 feet in
length and 1 foot in depth. When the buffalo are running they always stir up the
mud so that it is impossible to observe their doings, but I imagine that they were
spawning.
Suckers are not so numerous aR the other kinds of fish. Some suckers reach a
weight of 6 pounds.

John Kendall, who formerly lived on Lake Washington, states that
in 1850 the buffalo ran down the outlet every spring to the Minnesota
River, but since the outlet became so small these fish go to the inlet, a
very small creek, to spawn. He also states that but one buffalo was
seen in 1894, and this was taken in the inlet. A few suckers were
taken there also.
Patrick Sheehan states that there are still many buffaloes and suckers
in Lake Washington, in his opinion, although he has not seen many in
the last few years. Mr. Sheehan has lived on the shore of Lake
Washington for a number of years.
Uareful inquiry was made of the residents along Heron Lake, when
it was vi ited in 1894, and everyone reported that the buffaloes and
suckers were abundant in the lake, but were only seen for a few days
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in the spring, and that in the spring of 1894 very few had been seen.
None are ever taken with hook and line. Careful seining failed to
capture the young of either.
A number of citizens of Worthington reported that in 1893 the
buffaloes tried to pass from one Okabena Lake into the other, and
that immense numbers were speared, many of them weighing 40 pounds
apiece. It is reported that the farmers came there and hauled away
wa.gonloa<ls of these fishes and dressed and dried them for winter use.
During the last few years very few have been seen. Many dead suckers were reported along the shores of West Okabena Lake in the spring
of 1894, when the ice melted. Similar reports come from Round Lake,
but at the time it was visited by the writer (spring of 1894) the buffalo
had not been seen, and careful seining failed to secure specimens of
either suckers or buffalo.
What information the writer bas been able to obtain concerning these
fish is very unsatisfactory. Their sudden appearance and their as
sudden disappearance render it difficult to make observations on them,
and the fact that they are never taken during the remainder of the year
increases the difficulty of obtaining accurate information concerning
them.
DESCRIPTION OF A NEW SPECIES OF LEUCISCUS FROM THE
UPPER MISSISSIPPI RIVER BASIN IN MINNESOTA.

Leuciscus nachtriebi, new species.
Type locality: Mille Lacs Lake, Aitkin County, Minn., where several specimens
were taken by the Minnesota Natural History Survey in 1892. Associate type
localities: Man Trap, Mud , and Elbow lakes in the. region of Park Rapids, Hubbard
County, where severa.l specimens were taken by the Minnesota Natural History
Survey in 1893 . . In all about 40 specimens have been taken. (Type, No. 47688, U.S.
Nat. Mus. Co-type in Leland Stanford Jr. Univ. Mus.)
Deecription: Head 4¼ to 4½; depth 5 ( 4¼ to 5½); eye 4; snout 4t ; dorsai 8; anal 8.
Body rath er heavy, not greatly compressed; back slightly elevated, its curve a little
greater than that of the belly; caudal peduncle rather stout, its depth one-half the
length of th.e head. Head rather short, not any more compressed than the body,
upper surface slightly flattened;. snout quite blunt in mature specimens, its length 1½
times width of eye·; mouth not very large, but little oblique, lower jaw included;
maxillary scarcely reaching to front of orbit; pharyngeal teeth 2, 4-5, 2. Dorsal fin
inserted nearer base of caudal than tip. of snout, also slightly back of ventrals; caudal
fin forked; anal slightly smaller than dorsal; ventrals small, riot reaching vent by
one-third their length; pectorals inserted rather high, not reaching the ventrals by
three-fourths their l ength; scales small, 12-72-9, lateral line complete on mature specimens, decurved, the pores extending on head in several lines, one passing back of
eye, another down to nostril. General color dusky, darkest on back; sides above lateral }ine dull sil ver y, below lateral line light s ilvery; n, faint dark dorsal band in
some specim ens, in others absent; no black lateral band, bnt some specimens have a
Yery faint dusky shade along lateral line ; no light stripe above lateral line; upper
portion of opercles with a dusky shade, lower part l)right silvery; npper part of head
dark-colored; all the above colors typical in the young as well as adults. Length
4 inches.
L. nachtriebi differs from L. neogceuB in having a well-developed lateral line, a
sruallei· eye, fewer scales, less oblique mouth, a shorter maxillary, and in l>eing

616

REPORT OF COMMISSIONER OF FISH AND FISHERIES.

a larger fish and differently colored. It differs from L. elongatus, a species which
might occur in the State, in having a smaller mouth, the lower jaw never projecting, head l ess pointed, a shorter maxillary, finer scales, and ;he absence of the
black lateral band. The accompanying tabulated measurements will g ive some idea
of the variation in the species. The species is named for Prof. Henry F. Nachtrieb,
State zoolog-ist of Minnesota.
L ater:11 line.
ength , Head. Depth. Dorsal Anal Scale.
T ag. Linches.
.tin.
.fin .
Right.
Left.
-- --- - -- - - - --- - *4
5
8
8 12-75- 9 Complete ._ ..... .. .. Complete.
3¾
4½
8
8 12-72- 9 ..... do .............. Complete,except about
5
4¼
3a4½
6 scales.
8 12--73,... 8 ... .. do .............. Complete .
6
5
8
4¼
3½
8
Complete,
except
3
12-72- 9
Complete, except 3 or
5
8
t7
4¼
3ttor4 scales.
4 scales.
8 13-74- 9 Complete .. . ..... ... Complete.
8
8
3¼
4½
4%
8
8 11-74- 9 Complet e, except 3 Complete, except 3 or
9
53¼
4¼
or 4 s cales .
4 scales .
3
5
8
8 12-76-10 Complete . .. . ..... .. Compl ete .
10
4¼
5
8 12-72- 9 ..... do ............. .
Do .
8
11
4¼
3¼
4
8
8 12-79- 9 .... . do ....... .... . . .
Do .
12
4½
5½
8 12-74- 9 ..... do ..............
5
Do .
8
13
3½
4½
8
14
8 12-72- 9 ..... do ...... . .......
4
Do .
2t
4!
8 12--71- 9- ..... do ..............
4
Do .
15
8
2¼
4¾
21:l!
5
]6
8 12-71- 9 ..... do ......... .. . ..
8
Do.
4¼
4¼
17
4
4{
8
8 12-72- 9 Complete, except 3 Complete, except 3 or
2½
4 s cales.
or 4 scal es .
8 12-71- 9 Complet e, except 15 Complete, except last
18
5
8
2y'll!
4¼
few scales.
scales.
19
4
5
8
8 12-71- 8 Complete, except Complete, except last
2¼
3 or 4 scales.
last 3 or 4 sca les.
20
4
8
8 12-74-- 9 Nearl!t complete .... Nearlr complete.
2¼
4¼
21
5
8
8 12-71- 8
Compete.
2¼
4¼
22
5
8
8 12-72-- 8 _?.o.~fo e·t·e· : ::·.·.·.:: ::: Complete, except 30
2¼
4k
scales.

* Co-type, in L eland Stanford Jr. Univ . M u s.

t Type, No. 47688, U.S. Nat. Mus.

Eight specimens, each 1¼ inches long, from the same locality as Nos. 14 to 22, are
similar in color and other characteristics, but the lateral lin e is entirely absent.
The pores on the head are developed in some. Nos. 4 to 11 , inclnsive, are from Mille
Lacs Lake, Aitkin County, and Nos. 12 to 22, inclusive, are from Mud and E lbow
lakes, Hubbal'd County.
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Cape Ann cod fisheries.·--·-_·----· ·····-· 504
Charles, cod caught near··---····-- 1375
Colony fisheries·· ··· ···-··- ----····· 1470
Flattery, fur-seal industry of.._... . 1695
Capelin fisheries of Finmark ·----- ·-----. 1439
Cape May, porpoise fis~ingat ____ .. -··---· 1756
Carango1d fishes of Umted States... . .... 638
Car for di'> tributing fish, description of._ 520
Carnivorous plants--·-_··-·-·· 702, 1197, 1198, 1471
Carp, answers to questions relating to_.. 1498
blue. (See Blue carp.)
capture of._··---- 1071:l, 1079, 1268, 1316, 1518
cooking of._. 177,278,470, 620, 686, 1502, 1782
culture ...... ·--·· 135,176,207,215,232,433,
52'Z,525, 759,1534,1769,1930

in China ___ . _.. _... ___ . . 1055, 1588
Germany_·--·--·-···-·-· 1604
Prussia.-··· .... --·-·-··_ 1685
Texas·--···---·.·-·-··--· 1929
destroyed by muskrats.·· · -_·- -· 538, 1157
snakes __________ ...... 764
water beetles . ______ . 1364
distribution of . __ . 607, 1009, 1012, 1019, 1511
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t~1i;1~!:res·: =====: ::=::::::=::::::::: ·is7, l~gb
food for-· .. ··- -- 617,633,727, 1211, 1213, 1214
for Brazil.-·--·.---·-···--· .... -·---· 403
Nevada- · ---·.··-·--···· · -·····-· 1271
the Stettiner Haff·--·-·---··· ·· 1063
from Germany.----··-··--··-·-··· 569,570
fry, production of-----·.·-·--··-···- 1212
growth of . ___ . Hl, 233,525,607,633.828, 1603
in alkaline waters ___ --··-···-·-· 1680, 1681
England .. ____ ---·--··· ···- ------·· 603
Hudson River· ·-··-- --·_ 1285, 1287, 1462
France- ---··---- ······-··-·-·----· 1188
James River··-·-··---· ... -·---·-· 191
Ogeechee River·-----·-·--···--·· 801
ricfl fields .. ___ __ -··-.-·- ____ ··---· 471
Saxony ____ -··-·-----·--------·---· 805
introduced into California ·-·-· --·· 1305
United States .. ---· 759,
1351,1503
176
257
767
191
214
687,
766, 933, 1116, 1221, 1912
of Georgia -·-·-· _______ -·--·· 1922
Nether Lusatia ______ ····-· 1784
Raleigh __ .... _. _... ___ . __ .. 1910
Texas·----- -·--··-------·-·. 1729
plants for __ ---··----· 231, 1807, 1808
prices of ·-·· ·---· ·---·.-·-- ____ ...... 1933
propagation of. ___ __ ______ --··- 43'3, 522,525
protection from turtles. ____ .. ·--·-· 1603
resm,citation of. -- --· .... . -----· 1280, 1515

management of ______ ·------·-----···
muddy taste of.. ___ .· ·· --···----·· -·
natural history of. ____ ._ ......... ·-·
occurrence of.. __ .. ··--····--·-·----·
ponds, bass in. ----·-·-·-·-·······---·
description of ... __ _-·-··-·--·

scale:,, regeneration of. .. __ . __ . __ ._. Hll
sex of.. ____ ··---·--····--··--·-·----- 1528
size of ...... ---· ---· ··-· -·- ... ---· 216, 1059
spawning of.. ______ . 141,607,617,1193,1782
trade at Cottbm,_ .. __ . ____ --·-·----- 455
tran~portation of .. _____ 5CO.:,':'O,Fl08,1605
vitality of _________ 4 7,14!8,1Gl3,183t:i,193i
young fish eaten by.-·-·· ·---·----- 1403
Cassella·Miller deep ·s a thermometer .. 168,270
Caspian Sea, seal hunting in--·-······-··· 1445
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Cod fisheries, use of trawl line in .... _... . 658
gill.net fishery .................. _..... 261,
338,343,352,371,378, 1086, 1092, 1100, 1105
geographical distribution of......... 420
hatching of. .... ...... -····· ........ 429, 1013
in Norway·-···· ...... -····· 1370
in Gloucester Harbor ... ·-··········- 728,
1602, 1726, 1727, 1839
knife found in_ ............... ·· ··- ·-·· 375
livers, oil yielded from·-····-·--·-· 77,1443
mammoth--···--- ·-· --·······-·--- -- ·- 1545
mortalityo!.- .... . -·-·-- --·-·· --·· -·-- 951
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netsof Norway_·-----·--··---·-·-·- 338,371
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poisoningcaused by·-·····-·-·· --· ··- 1145
propagation of._ . __ 66,267,457,504, 1013, 1604
reappearance of. __ ._ 728, 1602, 1726, 1727, 1830
reddening of ... ··-·-·-···---···-···- 552,945
salt clams u sed as bait for __ ····--···· 383
scarcity of. ... -· ·-·-···_·-····-·- __ ··-- 1741
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Ghent -· ····--··· ·· · ····-·-···· 1885
in Amsterdam aquaria······-···· 876
Paris_····-·-···· .......... -····· 180
not injurious to salmon ..... -····· 493
speckled_ .................... ·-···· 832
value of ...... ·-··· · .... -·····-····· 852
Centennial Exposition, participation of
Fish Commission in ......... _..... _.. ... 18,392
Central Station, aquaria of._ .... --··...... 1457
operations-····· 1017,1018,1024
shad distribution from.. 1018
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tri!>uta1:ies, obs tr u C·
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Chile, salmon for-····· ...... . -·········-··· 271
oyster fish ery ·- ···-·----··-· 387
Chtncoteague Bay oyster investigation.. 1407
River, fisheries of-···-····· 10-!2
China,carp·culturem .. . - ............. 1055,1588
salmon in-··- ·-··- 82-1,1893
shad in ... __ 275,276,277,824
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Clams for Delaware Bay .................. 1180 Cost of fl.sh _. __ ·--···-· .... ····----···-··-·· 1798
green coloration of-·····-·........ 1419 Cottbus, carp trade of.··-···--·-----··--- 455
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of Cuba . ............ -·-······...... 1612 Courland Haff, fishing vessels of -- ·-··--·
Pacific Coast. ... ... 745, 1418, 1610, 1613 Cows, fish eaten bY ·---·· ----·-·-------···· 772
rate of growth of ............. .... . 1418 Cozumel, fishes collected at ·- -----·---···- 163
1
1
Crab catching, method of.·-·-·- ···----·-· 1060
fisheries of Crisfield, Md--··-··-·--· 1548
~~~
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Clear Lake, California, fishes of ......... _ 874
Delaware Bay·--··-·--·- 1551
Denmark._. ___ .. ____ .... 422
Cleveland Harbor, whitefish planted in .. 1626
Clinton County,Ky.,fishesof. ... _.. __ ···· 906
United States--·----·-·- 1327
Clupeoids, examination of ....... -···-·.... 158
cultivation of·-·····- ..... ·-·-·--···- 953
Coal ashes, mackerel raised in purse
Crappie, cultivation of----·-·-·-·· ·-··-- -- 145
1
Crawfish culture·-···--·--·-_·----·--.--·· 1372
~~
disease of··-··-·--·-----· ... -·-- 134-3
statistical review of·-····· 391
fisheries.··--_·-····-··-·-···· ·-- 1327
Cod,abundance of. ......... -- ·····-····· . 367 Crevalles._ .... --· ··· --·· -- ··--·--···- --···· 688
birds used as bait for ........... ···-·· 363 Crts~eld __ Md., crab fishery of--··---· ·-·- 1548
caught in Chesapeake Bay···· ·- ···· . 330 Cr1stme Lake, brook trout from -·-- ·-·· · 156
near Cape Charles .... ·-····· 1375 Croaking of perch_ ..... . --···-·-····--···· 70i
contents of stomach of. ....... ·-··-·· 354
development of ........ --···· .... 1400, 143-i Crustaceans, t~~aiJ~1i~c:f8t~ies:::: ~ ~ =~
Cuba, edible clams of--·-·---··-- ·· ··-··-- 1612
:~·494, ~~ Cuban eel . .. ... ··---······--··-··-·-·--··-- 1148
fisheries ............ ···-···· (i.56, 657,658,659 Cultivation of the sea __ ··-··-----·--- -·· ·· 14-!2
of Alaska............ .... .... 162 Cumberland River, fishes of. ___ ···--····- 907
CapeAnn .. ·-········-···- 504 Cunner, skin parasite of··-----·-·-···· ··- 1406
Iceland .·· · ·-· ··· · ........ 1752 Cybium maculatum .. _. -·· ···--· .... .... .. 1379
Georges Bank.·-······ ··- 650 Cyprinoid fishes, parasites of.- --·----·--- 064
Labrador·-·····... . ...... 657
hybrids, fertility of._······- ·· 911
Loffoden Islands ..... 1435, 1436 Dams in Rappahannock River._··-···-··- 477
Norway. .. ............ ... 5'/6 Danube,salmon of . .... ·-····-······-·· ··-- 757
Scotland ........ _. . . . . . . . . 1228 Darter, description of.···--·······-·...... 906
Shnmagin ............ .... 922 Davis Strait,halibut fishery of. ...... .... 1451
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Decapod crustacea........... ..... . . . . 1586, 1587
Deep·sea deposits, nomenclature, origin,
and distribution of . . . . . . . . . . . 1206
expedition, report 011. • • • • • • • • • • 1438
thermometer, experiments
with ......................... 168,270
water mollusca, list of... . .. ... . .... 256
Delaware Bay, clams introduced into..... 1189
·
king·cra b fishery of. . . . . . . 1551
fisheries ................ ....... 377,379
River, fisheries of......... . . . . . . 1040
fishes of.......... ........
2
salmon hatching on..... 1227
shad catch of. ......... 817,818
hatching on ... 1291, 1476
stur~eon propagation in . 443
Denmark crab fisheries........ .. . ........ 422
h erring smokingin......... .... 611
Devils Lake, Dakota, fishes of....... . . . . . . 987
Dibothrium cordiceps.. ..... ... . . . . ... ... . 963
Disease of trout.... ................. ...... 670
Distribution of fish and eggs, r eport on. 28, 29,
105,155,320, 1011, 1025, 1031, 1047, 1505, 1506
District of Columbia, inspection of fish,
etc., in. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1513, 1535
Division of Fish·Culture, report on ..... . 1050,
1051, 1053
Inquiry, report on ....... 1332, 1334
Statistics, report on . 388, 1556, 1561
Dogfish,appearance of............. ....... 341
destroy mackerel . . . . . . . . . . . . . . . . 358
oil and guano made of . . . . . . . . . . . 608
Dolly Varden trout...... ....... ....... .... 843
Dredging apparatus, descr!J>tion of...... 1788
by the steamer Bache ... ...... 1262
stations, list of ........ 1321, 1580, 1581
Dredgings, preliminary r eport on........ 1262
Drumfish, large haul of...................
34
Drying fish, process of....... ... . . . . . . . . . . 262
Dun bar marine hatchery....... . . . . . . . . . . 605
Dunes. how to strengthen................ 199
Eagle Lake, whitefish planted in .... ..... 251
~Eastern North America, sea fisheries of. 130
Shore Oyster Company, investi·
gations on grounds of .... . ... ,. 1407
1
·Eastport, Me., fishery industries of...... 518
t
sardine industry of....... 886
Economic value of fishes ........... .......
71
Economical problems, r elation of . . . . . . . . 651
Edgartown, Mass., bluefish caught at .... 1278
fisheries of . . . . . . . . . . . 530
Ed~nbur~h, fisheries e~hibit at .... 947,948, 1007
Edisto River, shad fishmg on............. 809
Eel·pots in Norway....................... 1233
Eel River, fishes of........................ 908
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fecundation of...................... 1702
habits of............................. 774
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observations on . . . . . . . . . . . . . . . . . . . . . 1275
of Cuba.............................. 1148
organs of reproduction of .. 752, 1414, 1702
propagation of ............. .. .... 753, 1226
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sexual organs of ...... ...... 752, 1414, 1702
tanks and ponds used for..... ...... 1241
used as bait for alewives........... 410
Eggs of fishes. (See Fish eggs.)
Electric lighting of Albatross............
86
light used in fishing.............. 1712
Embryo fishes, food and development of. 1389
genesis of blood in.... . . . . 1384Embryology of fishes,scientificresults ob·
tained from study of . 1377
sea bass . . . . . . . . . . . . . . . . . . . 1882
Embryonated eggs, depot of ....... .. ..... 1700
Embryonic materials, preservation of ...
Emd~n _Joint Stock Herring Fishery As·
sociatlon. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 430
Emer~encies, hints for..... . . . . . . . . . . . . . . . 898
Enemies of fish . . . . . . . . . . . . . . . . . . . . . . . . . . . . 938
England, American fish in...... 208,276,561, 1069
black bass for . • • . . • • • • • . . . . . . . . . 751
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England, carp in............... .. .......... 603
fish·culture in .............. . 1069, 1070
orfe introduced into . .. ... . ..... 563
English herring fishery.. .... . . . . . . . . . . 365, 1591
mackerel fisheries.... . . . . . . . . . . . . 365
salmon, disease of ... ....... ...... 1805
Entomostracaof Lake Superior.......... 587
Entozoa of fishes of Yellowstone Park... 967
marine fishes ......... ... 959,960,965
Erie Canal, landlocked salmon caught in. 986
Lake fishing industry...... .......... 896
pound and n et fishing at....... 490
whitefish planting in . . . . . . . . . . 313
Escambia River, fislies of............. .... 625
Europe, catfish sent to.................... 1530
fish·culture in .............. 189,218, 698
fish for. . . . . . . . . . . . . . . . . . . . . . . . . . . . 113
oyster·culture in ... . . . . . . . . . . . . . . 442
quinnatsalmon sent to ........... 1123
Experimental hygiene. .. ................. IH5
Exposition at Berlin .......... .... ...... 691, 1796
Expositions, observations on............. 557
Fattening oysters . : . . . . . . . . . . . . . . . . . . . . . . . 1420
Fauna of New England .. .. ...... ......... 1789
pelagic, study of . . . . . . . . . . . . . . . . . . . 697
Filefish, occurrence of . . . . . . . . . . . . . . . . . . . . 999
Filter used in oyster.culture..... ........ 1405
Finland, American fish in. ................ 1223
fish·culture in ................... 1065
Finmark, capelan fisheries............... . 1439
Fins, evolut10n of ................. ........ 1421
Finwhale fisheries ................ .... ..... 333
Fish, abundance of................ ........ 238
abundant on N ew England coast... 444
affected by temperature............ 737
American, cultivated in England... 279
and fiJth fevers............ ....... ... 943
appearance of, at Gloucester....... . 1081
associated with medusre.... .... .. .. 1256
bladders, nreparation of...... . . . . . . 1238
castrating of......................... 1820
caught by snakes ... ... .. 590,764, 1248, 1809
chemical composition of............
70,
71, 72, 73, 74, 892,921
Commissioners, conference of . . . . . .
91
Commission, PJ~~i~~t~~~~
publications, list of.. 632i
1482, 1484, 149
consumption in Newfoundland... .. 725
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investigations_.. .... ....... 1057
establishments in Europe. 189
France . 447,
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Culture, Division of ........ 1050, 1051, 1053
for profit............... .... 769
in America .. ....... 218, 122'2, 1299
Belgium .... _......... 1872, 1873
China ....... .... 1461, 14.64, 1480
England ...... ....... 1069, 1070
Europe ............. 189,218,698
Finland ................ -. 1065
Florida. . . . . . . . . . . . . . . . . . . 573
France ............. ···-·· 222,
252,253,254,447,461, 1347
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············-·· 1306

New Zealand ......... 409,14.58
North Carolina... ..... . . 915
Pacific States . .......... . 492
ponds............ ........ 136,
145,181,613,616,617, 1215
Russia ....... .. . . . ....... 1590
salt or brackish water... lOOi
United States .. ....... ... 799
various countries .. ...... 1342
Venice···--·············· 1217
observations on-············ 166
p ersons interested in .... .... 1489
progress of ... ..... ... 41, 1170, 1365
results of.................... 209,
24.-8, 456, 1022, 1209, 1301, 1514, 1794
value of...................... 880
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Fish, culture, water utilized by...... .... 181
culturists, conference of............ 102
list of .................... 1644
suggestions to. . . . . . . . . . . 716
destroyed by muskrats ............. 1157
plants ... 702, 1197, 1198, 1471
small·meshed net.... 1463
weirs .. .... ... ........ 1216
destroying bugs. ..................... 466
destruction of.......... .. ............ 273
development of ...................... 1384
digestion of........................... 1270
diminution........................... 798
cause of.................. 1598
distribution of. .................. 28,29, 10§,i
155,320,324, 1011, 1025, 1031, 1047, 1505, 15uu
drying of........ .................. ... 262
eaten by muskrats..... .. .. ...... .... 1157
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174
depotfor ........................ 1700
description of ................... 1056
dry method of impregnating. . 1624
transportation of.......... 205
fertilizationof. ....... .... ...... 1359
for foreign countries ...... .. .. 1127,
1130, 1134, 1135, 1137, 1142
method of hatching............ 1265
of Baltic Sea species............ 747
self picker for ...... _... ........ 307
treatment of........ ... ........ 758
embryos, directions for collecting.. Hl5
study of_ .................. 1377,
1384, 1389, 1401, 1415, 1701, 1882
enemies of....... . .... ..... ...... .... 938
entozoa of. ..................... 959,960,965
epidemics of ...... ....... ............ 495,
586,690,914, 1293, 1688, 1816, 1837
flesh, digestibility of................. 286
food destroyed by bladderwort..... 585
manufacture of............... . 727
of ....... . 284, 1119, 1270, 1382, 1389, 1585
for Australia ... ..... ................ 112
California. . . . . . . . . . . . . . . . . . . . . . . . 1655
Europe. .... . ... ... . .............. 113
New Zealand .............. 108,112,595
freezing of......................... .. 296
guano, analysis of...................
'i2
use of.. . .... .... ...... ........ 1504
hatcheries, location of. .... 424,540,541,605
hatching apparatus, description of. . 329,
604, 676,788,939,
940, 1634, 1875
for Germany.. 1177
jars,development of ...... 1010
m England ...... ...... .... 561
increase of........................... 798
inspection of District Columbia. 1513, 1535
killed by polluted water............. 634
laws .............................. 1005,1166
life, needs of ..... ...... .... ...... .... 1932
live food for............ .... .......... 1446
migration, influence on ............ 31,981
inGermany. .... ...... ... 884
mortality .................... 496, 1816, 1837
natural history of .................. 96,646
nets, description of ..... . ............
79
nutritive value of . ....... .. . . ... ... 71,921
oil from Norway ................. 1803,1804
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Fish, reproduction of...................... 1702
supply of London................... . 984
transportation car................... 454
of ......... 13,210, 1605, 1655
to California ........ 1655
traps, Columbia River_.............. 904
description of................. 450
weight of......................... .... 1230
Fisheries, biological research in relation
to._......... . ................. 1430
by vessels...................... 384
condition of.................... 189
con~ress ..................... 167,195
exhibit ....................... 18,167,
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~~~tt~.::::=::: ::: :::::·247, 11i~

333, 1432, 1527,1592, 1593, 1606, 1747
history of...................... 301

iml!11!1se.~~~.~~~·..~.~':': . ~.~~~.~ 345
improvement of ............... 1559
investigation... ............... 642
laws concerning . .... .. .... 1006, 1284
legislation .............. 76, 92, 95, 1597
loss of life in................... 580
maintenance of. .. ............. 1559
notes on .... 1519, 1521, 1523, 1524, 1529,
1531, 1532, 1536, 1537, 1538, 15:39, 1541
of Algiers ...................... 1281
America .................... 1802
Amsterdam................. 526
Australia ................... 1600
Austria.................... . 1284
Austro·Hungary ........... 1815
BalticSea ................ 775,1835
Bohuslan ...... 971, 972, 975, 976, 980
British Columbia . .......... 1202,
1203, 1297, 1298
India ................ 1144
Sea..................
25
Buzzards Bay ............... 1254
Canada . .......... _ 190,260,830,831
. Cape Colony ............. .. . 1470
Chesapeake Bay . .. 1039, 1894, 1899
Chieago . ...... ~····· :··· ... . 1208
Clear Lake, Oaliforma. ..... 874:
Columbia River. 627,785, 1054:, 1047
Connecticut....... .. ........ 300
River .......... 1042
Delaware ....... ... .... ... 377,379
River............ 104'0
Eastport, Me................ 518
Edgartown. ...... . ......... 530
Florida ........ .. .... 514:, 1037, 1619
France ........... ....... 1281,1801
Gaspe Basin, Quebec....... 787
Georgia .................. 513,1037
Gloucester ........ ....... 295, 1085
1087, 1088, 1091, 1092, 1093, 1094:, 1095,
1096, 1098, 1009, 1100, 1102, 1104, ]107,
1108, 1109, 1110, 1111, 1112, 1113, 1114,
1115, 1864:, 1865, 1866, 1868, 1869, 1870
Goteborg .... ............ ... 1028
Great Lakes ............ 100,925,
926. 1167, 1483, 1562, 1567, 1627, 1761
Gulf States................ . 396
of Mexico..... ........ 376,
1614:, 1615, 1617, 1620, 1891
Naples.............. 4:01
Hokaido .... .. ........... .... 814:
Housatonic River....... .... 1042
Hudson River ........ .. .... 1041
Hyannis. .... . ............... 530
Iceland ...... 423,578,612, 1735, 1751
India ... . .......... .. ........ 435
Japan . . . . . . . . . . . . . 131, 4:16, 814,819
,Jutland .... .. ............... 1795
Labrador ....... . ... . 657, 736,1622
Lake Ontario .••............ 1553
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Serial
Serial
number.
number.
Fisheries of Long Island Sound tribu·
Fishes of Great Egg Harbor Bay......... 159
taries_ .. . -··. ·· -· -. ..... .... 1042
Gulf of Mexico._ ............... ::.+60
Madeira.·- -·· .... .. ...... . ... 1701
Indiana ............ . ....... ... 850, 908
Iowa
........ .. .... .......... 1150, 1152
Maine··-- ·· ··· -·· ...... ···-·· 508
Marthas Vineyard_.......... 530
Italian waters .... -····· .. ..... 1276
Maryland .. --·· . ... -· ·· . ... 511,912
Japan, notes on · ··-··--·---····- 132
Kalamazoo County, Mich . . . . . . 201
Massachusetts-·- .. ····-··· -· 8, 75,
235,236, 291, 298, 411, 413, 414, 434,
Kentucky···--····- ... -·· 90G, 907, 1906
449, 497, 529, 701, 711, 773, 990,
Key West, Fla_·--············ ·· 1300
997, 1000, 1579, 1594, 1601, 1628,
Lake Champlain ........ ·-··-··- 1156
1697, 1727, 1743, 1764, 1820, 1824, 1889
McCloud River···-············· 259
Middle Atlantic States ... _.. 1566
Mackenzie River··-············ 626
Maine .... ··· · · ···-..... ......... 888
Nantucket_··--·--········-·· 530
MaumeeRiver .......... ... ·-··· 909
New England----- ·· ---· 93,94,395,
Mazatlan, Mexico __ .. _._........ 871
619, 771, 1061, 1196, 1576, 1765,
1766, 1840, 1841, 1842, 1843, 1844,
Mexico ............ ·-·-·····-· 871, 1908
1845, 1846, 1847, 1848, 1849, 1850,
Michigan ..... ·--···········-··· 201
1851, 1852, 1853, 1854, 1855, 1856,
Mississippi Valley ....... _...... 735
1857, 1858, 1859, 1861, 1862, 1863,
1864, 1865, 1868, 1869, 1870, 1892
=: =·.~=: =···-··= ==~=: ==·· .~=5, 1~
Newfoundland- ·- -· · ··-····· 736
Nebraska.·-···-· ----·-·-······ · 1152
New Hampshire __ .. _.. .. 1764,1863
New England ... 96,664, 1083, 1084, 1269
N ew Jersey··-- ......... 159, 1190, 1558
New Jersey-·· -····-···.. . . .. 509
N ew York ____ . .. .. ........ ... 1138
North America ..... ·-········ 630,855
N ew Zealand ...... .. .... ·· --· 742
North Carolina·-··-·······-· 860,1554
Ohio River __ .................... 777
North Carolina_·-· -.... . _ 512, 1038
northern Atlantic .. . . _.. _... 419
Pacific Coast- .... ·-···-·-·-····· 855
Norway·····-·-·· 600, 744,897,1231,
Potomac River··············-·· 1552
1235, 1249, 1244, 1682, 1688, 1684
Puget Sound ....... ·-··········· 710
PuntaArenas .......... _........ 62'2
Nova Scotia·-······ · ··-·-·· 602,826
Pacific Coast ... __ . 290,390,856, 1565
San Joaquin River· · ··· ·····-·· 1350
Pennsylvania ..... ·- ·······- · -· 510
SnakeRiver ··············-····· 415
Tennessee .............. . .. 625,860,907
Pensacola, Fla .. ·--·· ··-· 1616,1618
Potomac River-·· -·· ········ 1174
Texas -· -·····-· ··-·· ·· ·· ·· ··· - 541,544
Puget Sound_··-······---·-· - 1696
Utah········ ······-······-······ 862
Quebec.·--·_ ........ -·· ...... 787
===·.·.
Rhode Island--······· ··· ····
8,
235,236,291,299,411,413,414,434,
Yellowstone National Park. 415,863
449, 497, 529, 701, 711, 773, 990,
range oL . .. ---· --·. -··- ·--- .--· ···- 889
997, 1000, 1296, 1579, 1594, lfiOl, Fish Hawk construction and work of. ___ 1707
1628, 1696, 17t7, 1824, 1826, 1889
'dredging stations .. -·-·····-·· 1321
Scotland __ ...... 17,264,265,266, 829
mollusca dredged by.---·--·- 256
South America··- -·· ·······- 924
operations of-------·--- - ·-··· 1291,
Atlantic States .... _.. 1555
1292, 1574, 1707, 1708, 1709, li90, 1905
Carolina ........... 513,1037
shad-hatching operations of. 1570,
1573,1576
Spain ........ -····· . .. ... ·- -· 1354
Sweden ...... _...... 1001, 1002, 1833
work in Chesapeake Bay ..... 1703,
1704,1899
Syria.·--··_ .......... ·--···-- 1367
Texas --·· ...... ··-··· .... .... 1629 Fishhook,history of. __ .................... 287
United States ... ....... ... -·
23, Fishing apparatus,descri:ption of--····-·
97
object10ns to ____ ...... 712
391, 1327, 1488, 1525, 1560, 1802
Virginia_·· ··-· .. .. ....... 1035, 1871
banks of western Atlantic····-· 374
grounds of Atlantic Ocean and
westernFlorida ···-·· ··· ···· 1619
Gulf of Mexico . __ 376
patents concerning __ ..... _. . . __ 498,
499,500 501,502,503
Bristol Bay·-·-·· .... 1720
Indian Ocean ____ ---- 539
products of_ .. . .... -··-·· 472, 1526, 1533
Gulf of Mexico ... 376, 1615
r egulation of.- ···· .......... 1269, 1309
North America .. 397, 1328
sawdust injurious to ....... _ 932, 1318
Pacific Coast -··--··· 857
Society·--·-···.··--·· .......... 12,186
Fishermen, inducements offer ed to--····· 119
off Alaska-·.-----·····_ 1718
of the United States-······-· 654.
Florida.--·--·-··---·
4
Fishes, chemical composition of . . . . . . . . . .
70,
Oregon.· -··-· -··---- 1718
71, 72, 73, 74, 921
Washington Terri·
collected at Woods Hole_ . . _.. ... 98, 154
tory --···· -··-· --·- 1718
1mplemen ts, collection of . __ __ .. _ 1218
development of..·-···· ... ........ . 1427
economic value of .... 70, 71, 72, 73, 74,921
in navigable waters---·-------··- 1771
embryography of·········-- ...... 1400
methods of Hawaii·--··---···-··- 169
vessels, improved types of.-···-· 386
embryology oL ..... . ···--· ·-·· 1377, 1389
of the Pacific Coast.·--·- 393
feeding of. __ ········· ··-··· ·--·-··· 1267
geographic distribution of._...... 858
with electric light._--·-........ .. 1712
of Alabama .. ·---···· ·········-···· 625 Fishway. -··- --···· -····· ---·-- ...... --···- 1589
building, new system of ____ .... 1016
River ......... ······-· 625
Albemarle Sound... ............ 1554
in Pitt River···--· ...... ----·-·· 1740
movable __ ·-··-··--··-··· ---·. ... 12-!5
Arkansas· ··-··············· 1149,1151
British Guiana ............. -··· 1317
~= =:=: ====~ ~= =~~ === =. ~·
California_ ...... --····- ·--··.... 8U4 Fishways
Clear Lake, California .. _....... 874
need of._ .... ____ -··-···-·--· ···- 937
Clinton County,Ky ............ 906 Fixed fish·hatching apparatus, objections
Colorado Basin ... _........... 546,862
to . ·-··_-·--·._···-_ .. . _.. ··-.- ···· ____ -··- 712
Cozumel ....... . ....... . ........ 163 Flax r etting water, fish injured by_--··-· 1357
Cumberland River···-·-·· ···· - 907 Floats for oysters_-··_ . .. .. ··---·.--··· 243, 1410
DelawareRi,er ............ ····2 Flora, pelagic study of·-···· ·--· ----·····- 697
D evilsLake,Dakota . ... _.. .. ... 987 Florida coast, fish killed by cold along . . . 1837
fish·culture in-··-·---··---· ··-·-- 573
Eel Riv r ·--··· ·· ····-······ .... 90
fisheries.-·-·-· ...... ---·-· 5H, 1037, 1619
Escambia River······"· . ... .. . 025
fishes, mortality of. ···---·-·--·· 1294:
Florida· -·· -·· ·· 749, 750,850,1300, 1007
of .......... 7•19, 750,850, 1300, lOC 7
Florida Keys ............ . _..... 850
fishini·grounds.......... ... . . . ...
4
Georgia......................... 623

:~~t:i! ~

~;~:i~g -... -.. ---·-~= ·-·-----~

ifo

in ·F;:-ance:
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INDEX TO LIST OF PUBLICATIONS.
Serial
number.
Florida keys,fishesof..................... 850
macker 1 on coast of . . . . . . . . . . . . . 381
shad hatching in .............. 705,1900
fishery ...................... 1259
in............................ 448
sponge fisheries .................. 1373
Flounder, eggs of.......................... 747
Flounders and soles, r view of........... 875
Food.fishes, inquiry relative to...........
88
Food for fish .................. _ 284, 727, 1119, 1267
of carp .......... 617,633,727, 1211, 1213, 1214

~~~t~f.ei:::=:
::::: :=:::::::::: :::: l~~
marine animals....... . . . . . . . . . . . . 244

menhaden .................. _. .... 1279
muskrats . ....... .. . ....... ... .... 263
pilchards......................... 495
salmon.............. .............. 451
shad .......................... . . 138, 1192
trout .................. 138,727, 1214, l?.67
whitefish ......... _..... 581, 582, 583, 584
Foreign fish·culture, condition of..... . ... 1342
fisheries ........ .. ...... .. ........ 1239
shipments of fish ... _.... __... _... 1127,i_
1130, 113-!, 1135, 1137, 114~
Fort Washington, shad operations at .... 82, 83
Four·spined stickleback, habits of........ 1378
France, American fish in ...... 253, 254, 1344,1346
salmon·culture in..... 1345
carp in . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1188
fish·culture in ...... ..... ......... 222,
252,253,254,447,461, 1347
.fisheries of. ........ _ 1281, 1607, 1608, 1801
fishways needed in . .............. 937
laketroutand whitefish in. 134,252,253
landlocked salmonin............. 252
marine specim~ns for . . . . . . . . . . . . 1126
oyster·culture m .. ... ...... 241,242, 441
andmusselindustriesof.. 402
quinnat salmon in .. .............. 1117
salmon acclimatized in .......... _ 1780
fisheries of . . . . . . . . . . . . . . . 937
h atchedin . ............... 1781
ova shipped to ........... 1341
sea fisheries of., ......... 1281, 1607, 1608
Freezing fish, method of.... . . . . . . . . . . . . . . 296
Fresh fish, preservation of .............. 459,549
Fresh water crustacea.... .... ...... ...... 1583
drum ......................... 837
fishes, food of............. . .. . 1585
l eeches . . . . . . . . . . . . . . . . . . . . . . . 1786
mullet occur in........ . ...... 796
sponges.......... . . . . . . . . . . . . 1308
2
=====: === :: : ==:: :: =.~ •
Frostfish, t~~[t~1~f ~~ -~:::::::: ==
===:
Frozen ·herring trade ................... 353, 1867
Fru wirth, August, fish ·cultural establish·
ment of . . .. .. ·-----····-·-·-···----····-- 1073
Fundy Bay,frozen-herring trade of ...... 1867
Fulton Mar ket fish sale,report on . ..... .. 1210
Fungus disease of salmon ........ 1637, 1638, 1781
Fur seal, habits of. ..... --··----··----·- 534, 1692
industry .........•........ 305,535, 1695
in mid oce::tn ...........•....... .. 1705
pastandfutureof............... 245
(See also under Seal.)
Fyke nets and fyke·net .fishery---·....... 1557
Gadidre, geographical distribution of____ 420
number of eggs in...... . ......... 494
Gaspe Basin, Que bee, fisheries of .. _. _. _. _ 787
Gaspereau of New Brunswick............ 936
trapping of.................... 719
Gas works destroy fish ............ ---·--·- 1699
_residuum, purifyin~ of ....... 1466
Genesee R1ver,salmoncaught m ......... 679
Geneva Lake,invertebrate animals of... 586
Geoduck, habits and distribution of...... 715
introduction of su ggested .... _ 745
Georges Bank cod fishery....... . . . . . . . . . . 659
Geographical distribution of fishes...... 858
Georgetowll, S. C., shad .fisheries of_...... 1898
Georgia carp ponds . ...................... 1022
.fisheries of .................... 513, 1037
fishes of.--·--·-· ............ _..... 023
oyster industry .................. 1255
German carp. See Carp .... __ ........ _... ~

Ji~l~r~t~~f:::::::::

=::: =:

~+i
mg
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Serial
number.
German coast, oyster.culture on . . . . . . . . . 1181
fish, food and digestion of _. .... . 1270
Fishery Association, address
made at........................ 172
river s, salmon in .... _.... . .... 175, 183
seas, scientific investigation of. . 882, ,
982, mn, 1183
Germany, American fish and eggs distrib·
I
uted in............ 213
salmonidro in . . . . . .. 175
black bass in .................. 211,212
carp·culture in................. 1604
from .................... 569,570
fish·cuJt.ural apparatus for.... 171
for.......................... 147
hatching apparatus for._. 1177
migration of fish in............ 881:
salmon ~or ............... 144, 173L1125
m ............. . ... . ... 170,183
shad for ................. . .. 1121, 1823
trout in............ ............. 927
Germinal disk,segmentation of ...... .... 1385
Ghent, catfish for--··-··-··--·····......... 1885
Giant clam4 mode of obtaining ........... 1418

iose; ioofiioo, ftJ5

Gill·net co~~r4esJ5fMi;MS:
fisheries, observations on .. 261,352, 795
shad taken in···--·--·............ 342
Gloucester, first a J?pearance of fish at .. __ 1081
fieherrns ............ .. .... 295, 1085,
1087, 1088, 1091, 1092, 1093, 1094, 1095,
1096, 1098, 1099, 1100, 1102, 1104, 1107,
1108, 1109, 1110, 1111, 1112, 1113, 1114,
1115, 1864, 1865, 1866, 1868, 1869, 1870
loss of life and property in._ 355
fishing vessels, collections
made by........ .. .... ....... 117
Harbor, cod appear in....... 728
1602, 1726, 1727, 1839
Golden ide,habits of...................... 765
Goldfish, care of .......... ..... ..... 452,453, 1413
Gold·orfe ........ . ................. 90:5, 1468, 1933
Goteborg sea .fisheries.................... 1928
Gourami,history of ...... .......... ·-····· 631
Gou ville, France, fish·culture at.......... 461
Grampus, construction and equipment of 389
operations of. ........ 336,385,394i954
Grand Banks, Albatross cruise on .. _..... 250
corals on . ................ . . 357
fishing on._ ....... _.... . . . . 368
mud slough on.......... . .. 827
Grayling, notes on..................... .. .. 1172
Gray.whale fishery........ ... ........... ... 1747
Great Britain, beam trawl fishery of..... 382
fisheries of ........ 25,258, 485, 942
fishery laws............ . ... 1006
patents issued in. 499,500
salmon rearing in..... . . .. 437
Egg Harbor Bay, fishes in.. . . . . . . . . 159
Lakes, American fisheries of....... 190
Canadian fisheries of... . ... 190
.fisheries of.... .. ............ 925,
926, 1167, 1483, 1562, 1567, 1627, 1761
.fishing.grounds of.......... 926
whitefish of .......... 143,895,903
Salt Lake, quinnat salmon placed
in.................... ......... . ... 1369

g~::r:~

=:

i~i

~~~;!1~~::t:tab'Iishme.nt: =::
Growth of carp...... .... ........ . ......... 633
Gulf States, fisheries of.................... 396
Stream, medusre collected in region
of ....................... . 559,560
r egion,physical character of 1790
Guano, analysis of.........................
72
Haddock fishery . . . . ................ 653,660, 1741
Hake fishery........................ ........ 661
Halcyon (see also Lookout)········"··.... 708
Halibut, abundance of........ . ........ . .. 361
fisheries of Iceland . . . . . . . . . . . 372, 1736
Shumagin..... .. . . . . 922
fishery ....... 239,347,372,655, 1451, 1452
Hand·line cod fishery........ . ............ 6:36
Harvest of the sea..................... . ... 1312
Hatteras, porl)oise fishery of.............. 1758
Haute Loire, fish·cultural establishment
in.... ......................... ... ... . ..... 117
Havana market fisheries.................. 1621
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Serial
number.
Havre de Grace. (See Battery Station.)
Hawaiian fishing methods__ ____ __________ 169
mullet, proposed introduction
of _____ ____ ____ ____ ____ ____ ____ 1165
Helix, artificial culture of________________ 760
Herring eggs, fertilizationof_____________ 548
fisheries. ______ 264,266,344,365,515, 667,
823, 978,979,980, 1899
of f!f!~id_==========-~5,lm
Isle of Man __________ 1472
Maine________________ 506
Massachusetts Bay__ 344
Newfoundland ______ 1867
Norway__ ______ _____ 198
Potomac River ____ 720,724
Scotland.__ 264,266, 575, 983
Sweden _______ 969,976,1101
periodicity of----··-···· 973
proposed limitation of.. 506
purse seine used in..... 1101
Fishery Association···········-· 430
food of.-·-···-· .... ···- .... ··· --· 495
frozen, trade of ............... 353, 1867
habit of···- ...... , ......... 280,973,974
in inclosed waters.······-·····-· 568
migration of ................ ···-· 1219
market for_·-··.................. 1274
occurrence of._..................
1
of Pacific Coast.... .............. 845
preparation of................... 1834
propagation and growth of ... 972, 1160
question, contribution to_ . ... _.. 1219
salting of._·-··_ .... ·-··.......... 1236
smoking oL ...... ····- ....... .... 611
spawning of................... ... 249
·
trade .......................... 353, 1867
Heterocercy, origin of··-···-· ....... ·-··· 1421
High pressure, effect of, on minute organ·
isms .................. ---· ........... ·-·-· 272
Hippocampus antiquorum ............ _... 1.381
Historical references to fisheries..... . . . . 301
Hokkaido, fishery industries of.......... 814
Hommor, eel fishing with ... ...... ·-···--· 1001
Holland, salmon fisheries of . . . . . . . . . . . . . . 1768
Hood River, Oregon, salmon in........... 1547
Hook of male salmon·--·····--·-.......... 127,5
Housatonic rivers, fisheries of. .. _.. _.. ... 1042
Hucho ............................... _. ·--·· 757
Hudson River, carp in .... ........ 1285, 1287, 1462
fisheries of_............... 1041
shad fisheries of . _..... 193, 1131
salmon in.····-- -·-·-··· 673, 1140
Hume's (R. D.) salmon h atchery_........ 566
Hyannis, fisheries of._._ .. _... ____ ... _... _. 530
memorial of citizens of......... 712
Hybrids, fertility of .... ····-·-· .. ... ..... 911
plaice ........ __ ............ __ .. 478,923
Hybrid trout··-----·-·--··-············-·· 160
Hydrographic work of Albatross .... 1444,1744
Hyg-iene, experimental ................... 945
Iceland, Annaniassen 's voyage to . . . . . . . . 1737
cod fisheries of. ............ _... . . 1752
fisheries ..... 423,578,612, 1735, 1736, 1751
halibut abundant n ear.... ... .... 361
fishery of ...... . ...... 372,1736

~h~~knlsf!~fe~~~:::: ===:::: ======

1:~

voyage to ·- ···-· ···... ............
20
Ichthyolog1acubana, purchase of........ 123
Imports and exports of fish, oil, etc., sta·
tistics of.··--·.-·· .... --· . . ..... ... .. ... . 1501
Impregnated ova, method of testing.... . 1246
spawn, dry method of ...... 1624
India, fisheries of... ........ ............... 435
Indiana, fishes of··--·· .................. 860,908
quinnat salmon for.............. 149
Indian corn fed to carp. .............. .... 1211
Ocean fishing.grounds .......... _. 539
Inland lakes, whitefish planted in.. ..... . 1159
waters, laws of.......... ..... . .... 1005
Inquiry relative tofood·fishes....... .....
88
Instructions for natural history re·
search ........ .... __ .. _..... ____ . _. _.. _. . 12'J
Invertebrate animals of Lake Superior.. 1584
Vineyard Sound 1785,
1789
reporton .......... 586

Serial
number.
Invertebrates, marine, distribution of...
26
Iowa, fish·culture in ..................... 1200
fishes of.··- .... __ ............... 1150, 1152
Ipswich Bay, codfishingin_ ........... 1086, 1090
Irish shell, planting of. .. ·-··· ···-·-· · ···· 918
mackerel fishery .. ... _........... .. _. 681
Isingla~s., facts co_ncerning 7 ••••• •••••• •••• 915
Isle of lVlan, herrmg fisheries of ....... -.. 1472
Isles of Shoals, capture of shad at....... 930
1

~~

ii~N~~afi~L~~~JltM~t?Fran·ciE!CO=: =====
oyster and mussel industries..... 402
waters, hatching and planting
fish in .............. -·-· .... ···--· 1276
Jamaica mountain mullet, introduction
of. ............. .............. -··- · .. __ .... 164
James River,carp from .......... _. ....... 191
quinnat salmon taken in ... 1368
Japan, fish-culture in.............. ...... ..
7
fisheries of ... ··-· ........ 131,416,814,819
fishes of . ... _..... .. .... .... .... .... 132
r ainbow trout in .... .......... .....
7
Jars for hatching fish ............... ··---· 1010
.Jewfish. occurrence of.................... 1517
.Jutland·, fishing localities of ...... ···-····- 1795
salting fish in ......... .......... . 1753
Kadiak salmon fisheries_. ................. 574
Kalamazoo County, Mich., fishes of....... 201
Kaniow estate,pondcultureon........... 616
Kennebec River, shad planted in ......... 1546
Kentucky, fishes of. .................... 907, 1906
Key West, fishes from......... ............ 1300
Kiangsi, fish-culture in........... . ........ 919
King-crab fishery: __ .............. . . . . . . . . . . 1551
Kingfish, proposition to smoke .......... _ 370
smoked, edible qualities of..... 360
Kingfishers, trapping of ...... ----·........ 694
Klip·fishat Shetland Islands..............
21
m anufacture of ..... . .. ........ 20,1237
market for···-····· ·--····-··· ... 1274
Knife found in a codfish .... ·--········-·· 375
Labrador fisheries .... -·-· ...... ---· 657,736, 1622
Labroid fishes, review of. ... ---· ..... ··-·· 861
Lakes, investigation of .... _............... 543
in United States, list of ........... 1508
stocking of.·--- -.... ........... .... 204
Lake Superior whitefish.................. 143
trouts .. . . ··-··· ·--· .... ......... ....
5
in France .--·-· ............ 134,252
hybrid ...... --·-··-··----.,.. 160
Lamellibranchiate molluskR, morphology
of ___ _._ .. --··.·----.-··--· ........... ·---· 885
Lamprey eels, notes on-·-·-·····--·...... 641
placed in Merrimac River 1363
Landlocked salmon.......... .......... ....
54:
propagation of_ . . . . . .
55,
137,779, 1128

rir°~:iri~t?. ===: = g~~

in Erie Canal........ 986
France............ 252
Woodhull La ke... 680
(See also Schoodic salmon.)
Lapland coast, fin-whale fish ery of....... 333
Larval dibothria ......... -·- . ... ...... .... 961
Laws and regulations of Fish Commission 118
c:.mcerning fisheries.... ............ 1006
Leather carp, transfer of.................
30
jacket, occurrence of.......... .. 999
Leech industry. .. .................... ..... 1330
L eeches, artificial culture of. .. _........ 760, 7o3
of North America ...... _. . . . . . . . 1786
Legislation concerning fish _... _.. 76, 92, 95, 1597
Lesser whitefish ..... . _··--··.............. 814
Life, loss of, in fisheries ...... _. ....... .... 560
needs of fish .... ...... .. _... ... _...... 1932
Saving Service, collections made. -.
Light-house keepers, collections to be
made by·-·- - -···
etc .. sug~estions to
Light, influence on fish migrat10n........
used in sea fishing .................
Ling fisheries of Scotland ..... _.. _........
Little Harbor, temperatures of _ _ ......
Spokane River, salmon scarce in. .
Live food for fish ......... ---····----··--- Living things, prope1· care of.............

i~~2

1522
1757
981
1229
1Z-Z8
528
1662
1440
1456

INDEX TO LIST OF PUBT,TCATIONS.
Serial
nnm1Jer.
Lobster, decrease of .... ..... .... .... . .... 1324
development of................. 75U
flsb erie . . . .. . . . . . . . . . . . . . . . . . . .. . 1327
:fishery of Nor way ...... 197, 42.j, 428, 429
habits of . . . . . . . . . . . . . . . . . . . . . .. . . . 756
information ................ , 1143,1544
planting in Chesapeake Bay. 1897, 190,t
propagation . 425,426,428,429, 1220, 1325
reasoning :power of .............. 1253
transplantmg of .... 1282, 1331, 1897, 1904
Loch Leven trout from Scotland._....... 106!
introduction of ........ 1540
Loffoden Islands, account of. .............
80
cot1o!s~F=~~~~ ~~.~~~~iY!15 H36
fisheries, statistics of. 877, 878
Log perch................................. .. 841
London, fish supply of.................. .. 984
International Fisheries Exhibi·
tion ... 182,250,485,799,948,977,994, 995
Long Island Sound, exploration of....... 157
oysterinvestigations

lf:J.

tributaries, fisheries
of .................. 10!2
Lookout, operations of........... 708, 1576, 1895
shad·hatching operations of.. .. 708,
1568, 1569, 1571, 1572, 1577
Lophobranchiates,development and mor·
1
0
LE!i~l~~t
McCloud River, ~!f:~~fin·:::: :::::: :::::: ~~g
mortality of..... 1654
weightsof ....... 16u8
Station. (See Baird Station.)
McDonald fl.sh-hatching jars.............. 1010
Mackenzie River, fishes of........... . . . . . . 626
Mackerel abundant in Amherst River... 1247
arrival in market............... 340
catch of. .................... 1097, 1286
caught in purse seines......... 1079
destruction of .... ............ 273,358
fisheries ... .. . ... 365,662,663, 1082, 1774
fishery of fi:1e1!~~~ ==~:::::·.::::
use of steamers in...... 1487

Iaimoii ·£01:::::::: :::::::::::::: ~6
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tiii~d~/~~.e-~ti~~~~~~-~~::::::: ~
legislation ...................... 1775
movements of .. 343,349, 1097, 1103, 1700
night seining for... . ............ 1155
occurrence of ................. 351,381
raised by coal ashes............ 1079
review of........................ 480
scarcity of. ................... 359,360
searching for................... 351
Willard's patent pocket for
catching . ... .................. 1080
Madeira, fisheries of. .... .................. 1701

~1~;~~~~~~.~~::: ::: :::::: :::::: ~:

1

~!{~!ci!ife
fishes of.. ..... ..................... 888
gian~ scallop fish~ry_. ···.-· ..... .... 1550
herrm<fi. flshery 1 lirmtat10n of. . ... 506

m~iri~f1_~::::::::::::::::::
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Gulf,
rivers, obstructions in ...... ...... 1635
salmon of. ................ ... 709,935,957
scarcity of cod and haddock on
coast of........ ........... ....... 1741
shad·hatching operations in...... 1638
whitefish of... . ........ ............ 934
Malacca,fish-culture in ................... 1921
Male eels, observations on.......... ...... 1275
salmonhook,use of........ ...... .. . 695
Malta fisheries, depletion of.......... .... 1920
Manatees, natural history of . . . . . . . . . . . . . 1754
Marine algre, list of .... ...... ..... ..... 550, 5.51
of New England...... . . . . . . 553
Marine animals, food of ............ .... 2a,1182
maintenance of ... ... 40-i, 1186
fauna of New England . . . . . . . . . . 1789
fishes, entozoaof ............ 939,960,965
hatchery for......... . . . . . . 4.24
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Serial
number.
Marine fish hatchery at Dunbar, Scotland 605
invertebrates, distribution of....
26
isopuda of New England......... 718
monster......... .... .............. 1313
specimens, exchange of . . . . . . . . . . 1126
Marsh plants . . ....... ... . . . ... . . . . . . . . . . . . 1808
Marthas Vineyard, fisheries f ..... . .. 530
salmon caught near .. 1734
Maryland fisheries . . .. . . . . . . . . . ... . . .. . . . . 511
fishes, protection of . . . . . . . . . . 913
oyster mdustry.... ............ 1630
Massachusetts Bay, herring fishery of... 344
river fisheries f.. ........ 1764
shore fisher'es of ... 8, 75,235,236,
291, 298, 11, 3 414 434 449,
497, 52t 701, 711, 773i 990, 997,
1000, 1519, 1594, 1 601, 628, 1697,
1727, 1743, 1764, ~824, 1826, 1889
Maumee River, fishes of.................. 909
Mazatlan fishes, list of.............. .. .. .. 871
Mediterranean Sea, oyster-culture in.... 225
Medusoo collected by Albatross, list of. 559,560
fish associated with.............. 1256
Mendota Lake, fish epidemic in ........ 496,586
invertebrateanimals of.. 586
Menemsha Bight, fl.sh taken at ............ 820
Menhaden, appearance of.. . . . . . . . . . . . . . . . . 1596
eaten by striped bass......... 1201
etymology of names of....... 1767
fishery, restrictions in ...... 462, 1778
statement concerning ...... 11)0, 19,
78, 8}-i .110, 138, 170, 179, 185, 2o4, 292,
328, oo4, 835,l 406,432, 439.if45, 446,467,
591, 598, 591:1, 601, 606, 009, 652, 668,
700, 703, 717, 730, 732, 733, 804, 813,
821, 833, 881, 887, 890, 891, 916, 944,
955, 956.1. 989, 991, 992./ 996,998, 1062,
1071, 1012, 1077, 1164, J 194, 1258, 1261,
1290, 1307, 1349, 1362"' 1366, 1483,
1440, 1459, 1465, 1473i 14,14, 1638 172.5,
1742, 1779, 1810, 181 , 1825, 1838, 1890
fishing with seines............. 1778
food of . . . . . . . . . . . . . . . . . . . . . . . . . 1279
history of . . . . . . . . . . . . . . . . . . . . . . 637
movements of . . . .. . . . . . .. . . . . . 667
oil manufacturer, experience
of ......................... 140, 1302
Oil and Guano Company...... 483
products.. .....................
69
seines, size of mesh in.......... 293
seining, prohibition of..... .... 1827
steamers, effects of ....... 81,462, 734
Merrimac River, lamprey eels ]?laced in . 1363
Meshes of nets, regulation of size of.. ... 929
Mexico, fish commission of................ 931
fishes of . . . . . . . . . . .. . . . . . . . . . . . . . 871, 1908
Gulf of, abundance of fish in..... 1460
fisheries of. . . . . . . . . . . . . . . 376i
1614, 1615, 1617, 1620, 189
fl.shing•~rounds.. .. ... 376, 1615
fishes killed by cold in. . . 1837
of............. ..... 1460
mortality of fish in .. 1293, 1816
poisoned water in ........ 1688
red·snapper grounds of . 366
shad in rivers tributary
to ..... 912,941, 1273, 1303, 1772
temperature of .... . . . . . . 1272
trip in.................... 1289
Micbigan,fish·culture in .................. 1306
fishes of ...... ................... 201
Lake, fish destroyed by small
mesh ................. .... 1463
shore, character of
streams on .......... 810, 1171
rainbow trout in...... ......... 115
Middle Atlantic States, fisheries of.... ... 1566
Mid ·ocean, fur seals in. . . . . . . . . . . . . . . . . . . . . 1705
Migration of fishes ........................ 31,884
pelagicanimals........ ...... 981
salmon ....................... 562
Mineral water, brook trout raised in. ... .. 1880
Minnow, excrescences on .. . . . . . . . . . . . . . . . . 962
Minute organisms, effect of high pressure
on........................................ 272
Miramichi River,salmon of ............... 1641
Mirror car»., growth of.................... 768
Mississippi Valley, fishes collected in..... 735
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j number.
Missouri, explorations in.----· ____ .. ::.:·~--- 1149
fishes of ____ __ -----·____________ _ 1149
rainbow trout in __________ ______ 1146
Mollusca, list of. ____________ -·-------··---· 256
Mollusks, natural history of _____ __ ____ ___ . 811
of w est coast___ ________________ 1376
Monadnock Lake ______________ -- ---- ----·· 729
brook trout from__ ____ 156
Montana, aquatic invetebrate fauna oL. _ 588
explorationsin_____ _______ ______ 540
fishesof ------------------------ 540
streams, stocking of ____________ 412
Montaukmackerel ____ ___ ______ ____ ______ _ 351
Montpelier, salmon h atching at_ ____ _____ 1781
Morbihan, oyster-culture in ____ ··-- --_ ___ 731
Mosquitoes, trout destroyed by_______ ____ 1205
Moss, trout connected with abundance
of_ .. -___ . ----· .. ___ _______ .____ . ---·- _. ____ 1447
Mountain mullet,introduction of·------- 164
trout------- -·- ---- ---·-- ------ - 854
Movablefishway ... ______ -·---- _·---- ___ __ __ 1245
Mullet fisheries ____________ ___ . _____ .... 517, 1288
introduced in United States______ 1165
occurrence in fresh water_________ 796
propagation of __ ____ ____ ________ ___ 1338
Muskingum River, shad planted in ___ ____ 1485
Muskrats destroy carp. ____________ ·--- 538, 1157
fish eaten bY--------·- -- -- -----· 1157
food of ____ --·-_____ __________ ___ 263
Mussel-culture ....•..•.. ________ ______ ____ 715
industry _________ .... --·- ________ 402,812
Myxosporidia, classification of __ . ________ . 689
of fishes __ __ .-·- -- _________ 690
Nantucket, fisheries of. ___ . . ________ --·--- 530
whale fishery ___________ ----· 1431
Naples, Gulf of, fisheries ______ ___ ___ -·---- 401
zoological station at .. ____________ 469
National FishaCulturalAssociation, work
of. __________ ----·-------·--·---· 279
Park, fish in _____ __·-----________ 415
Natural history of fishes ______ __ _________ 96,646
Naval midshipmen, instructions to______ 122
Navesink River, striped bass collected on 1120
Navigable waters, fishing in ___ .__________ 1771
Navy-yard shad-hatching station, operations at ___________________ ---·_:._________ 1896
Neah Bay, investigations in- ----·---·-- -· 1692
Nebraska, fishes of. ____ .----·- ______ ...... 1152
Nene River, black bass placed in _____ --·- 751
Neosho, Mo., fishesfrom·-----··---··----- 545
Netherlands, oyster-culture in ________ 781,1207
quinnatsalmonin ____ ._____ 220
salmon for __ _________ ___ .. 219,743
Nether Lusatia, carp ponds of.___________ 1784
Net meshes, size of.----· ____ .... __________ 929
preservation of_ - -- - -·-- ______ 352, 1242, 1679
waterproofing for __________________ ·__ 739
Nets, description of. __ ·------------·--·- 79,1557
Nevada, carp wanted in _______ ---·--·----- 1271
New Brunswick, alewives of. _____ .______ 936
salmonidffi of ______ .____ 93."i
shadof. _____ ··---- ··---- 936
whitefish of____________ 934
New England coast, abundance of fish on_ 238,
444,619,771, 1061, 1196, 1578,
1765, 1766, 1874, 1892, 1931
fishes of______________ 664
dogfish appear on____ 341
marine faunaof______ 1789
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cod fishery, success of. ____ 348
fauna of. ___________________ 1789
fisheries ____________ 87, 93, 94,395,
619, 771, 1061, 1196.1576, 1765, 1766,
184.-0, 1841, 1842, 1843, 1844, 1845,
1846, 1847, 1848, 184!), 1850, 1851,
1852, 1853, 1854, 1855, 1856, 1857,
1858, 185!), 18~};_ 1862). 1863, 1864,
186.5, 1866, llltRI, 186u, 1870, 1892

(See also Gloucester fisheries.)
fishermen, convention of__
27
fish es of ____ 9ci, 664, 1083, 1084, 1269
:jladdock fishery _________ 653,660
1Sopoda of__________________ 718
marine algffi of-------·---- 553
faunaof ___·-··--·- 1789

Serial
number.
New England, marine isopoda of _________ 718
sea fisheries___ ___ __________
87
swordfish fishery of_______ 297
Newfoundland, consumption cf fish in__ 7::J5
fisheries _____________ ___ 4'72, 730
frozen- herring trade of_ _ 1867
N ew Hampshire fisheries __ ___ .. ______ 1764, 1863
salmon-culture in ... ____ 779
New Harbor, eel-like creature taken in __ 713
N ew J ersey coast, Balistes vetula occurs
on _____ -··-·---·----- - -·---- 1783
fish eries _--- -·_··--·_______ ___ 509
fishes of. ____ . ----·--- 159,1190, 1558
fish laws of_-·· --·__ ___ __ ___ __ 1166
ponds ___________ .----"--- 802
oyster indust ry____ _________ 699
purse seining prohibited in _ 789
salmon in---- ----··- ----· ____ 1806
shad hatching in __________ ___ 15
New South Wales, fishery implements
for ·----- ---- ---- -- ------- -- -------------- 345
New York fisheries ____ -----· __:___________ 1138
market, first arrival of m acker el in_____ ____________ _______ 340
New Zealand, American birds, animals,
and fishes for_ 595
fish in __________ 1821
fish·culture in ____ .. -- ·· - 409, 1458
fisheries_________ ___ ______ _ 742
fish for __________________ 108,112
rivers, quinnat salmon
found in _______ ·-- ---·--- 556
salmon for _________ _ 200,281,282,
398, 399,407,408, 484,487,555,571,
572.,_ 592,740,741,786,792,794,800,
1150, 1154,1277,lo04,1G89,1793,1832
whitefish for ___ . ____ ·-- -· 33,399,
407, 408, 555, 572, 740,741,
786, 792,794,825, 1832, 1883
Night seining for mackerel. __________ ·--- 1155
Norfolk, mussel-culture in_ .. __.. __ ._.____ 715
North America, fishes of _____ ____ _-··--- 630,855
American fishing-grounds _____ 397, 1328
fresh-waterleeches ____ 1786
salmon _____________ . 100,1687
trout ____ --· - ____ .. .. 100, 1687
Atlantic Ocean, whale fishery of__ 1592
Carolina, bass for---- ---------·---· 1486
fish-culture in _----··--- - 1915
fisheries _________ _____ 512, 1038
fishes of. __ ___ _____ __ _ 860,1554

rivers open to shad,
bass, etc.--------·--· · 405
shad fisheries.· ----___ ___ 1180
hatching._. ____ 1910,1911
Pacific Ocean, black cod of.._ ... _. 1693
Sea, physical condition oL _______ . 883
Northville Station, operations oL ________ 309,
311, 316,317,318,320, 322,323,324,325

Norway, cod fisheries of_··----.-----·----· 576
hatchingin ____ ----·- ---· __ __ 1370
eel potsin ____ . __ ____ _______ ---- -- 1233
fisheries of_ __. _______ 600, 74-!, 897, 1231,
1235, 1240, 1244, 1682, 1683, 1684

Society of__ . ________ . 12,186
fish oil from _____ ----··-·--- -· 1803, 1804
propagation in ___ ______ ____ _ 426
herrmg fisheries ______ __ _.. -- --·· 198
spawningnear _______ __ 249
lobster fish ery of _____ . 1()7,425,428,429
marine hatchery wanted in ___ __ 1320
roe salted in _________ · -- --- - ·---- 1234
sea fisheries ______ __ ---·· ______ 744.1437
summer herring near ___________ 1219
whale fishery of _____ -----·-·---- 879
Norwegian cod n ets, description of ---- 338,371
deep-sea expedition, r eport
on _____ ____ ___ . ___ __ - --- ·· ____ 1488
lakes, economic value of _____ 1822
Nova Scotia, alewives of.·--····---· _____ _ 936
fisheries of------- --- -- ---- 602,826
clams u sed for bait by. ____ . 383
salmonidffi
-· -___
---shad of _____of.·-. ______
___·--·
___ ·_ 935
936
Nuremberg carp exchange----··-------- - 460
Nutritive value of fish.-·---- -·-- ---· ·--- 71,921
Obstructions in Maine river s_-·----______ 1635
rivers ....•.. _... ........ . 1058

INDEX TO LIST OF PUBLICATIONS.
Serial
number.
Obstructions in the tributaries to Lake
Champlain............................... 527
Ocean fisheries, effect of legislation on... 1597
temperatures...................... 1329
Octopus, notes on .... .. . .. .. ...... ........ 1249
Ogeechee River, carp caught in. ......... 801
Ohio River fishes, list of.................. 777
result of planting shad in.... 684:
Oil yield from cod livers..................
77
Oligochretological researches ............ _ 533
Oldenberg, Germany, goldfish establish·
ment at.................................. 4:53
Old Providence Island, sanitary report
on .. .... ....... ..... ...... ...... ...... .... 755
Ontario Lake fisheries ...... ...... .... .... 1553
Maine salmon disappears from.. 1878
quinnat salmon introduced into. 1878
rivers, scarcity of salmon in ..... 1879
Opah, occurrence of. .............. ........ 859
Oregon fishing.grounds, explorations of. 1718
salmon canning in........ ........
6
hatchery ............... 566, 1800
trout of . . ..... ........ .... 854:
shad in .... .... .... ... . ........ .... 565
trout·culture in................... 4:75
Orfe in England . .......................... 563
Organic matter in Baltic Sea............. 74:8
Orland, Me., whitefish eggs hatched at... 251
Osseous fishes, development of ........... 14:27
embryography of .....•... 14:00
Osteology of Amia calva. .. ............... 14:67
Oswego, iandlocked salmon captured at. 1193

cil1:Ii'i~~?·:.~~~~~~.~~~~~!~:

337
Otter fishery. .................. . . . . . . . . . . . . 537
Ova of fish, testing of..................... 1246
Oyster,anatomy of ........................ 1388
artificial fecundation of ........ 223,227
as food ... .......................... 1374:
basin, description of.............. 4:50
ueds destroyed by starfish ...... . 54:7
production of ........ .... 615,1319
biblio~raphy ........ ...... ........ 1631
breedmg -·· ·-················· 1295, 1386
characteristics ............ ..... _.. 1390
comparison of ............. ... .. 782, 1390
culture .............. 1181, 1184:, 1295, 1371
at London fisheries ex·
hibit ................ ~ 250
St. Jerome Creek .... 14:09,
14:16, 1903
condition of........ ... .... 203
experiments in .. 14:02, 1886, 1888
filter used in .............. 14:05
~uide to~.................. 594:
m Arcachon Bay ......... 1360
British Channel........ 228
Europe................. 4:42
France ........... 241,242,441
Germany .. ....... ...... 1181
Mediterranean Sea.... 225
Morbihan ..... . ........ 731
Netherlands ........ 781,1207
Venice .. ................ 1217
rational system of ....• ... 14:25
development of . . . . . . . . . . . . 790, 791, 14:03
fattening of....................... 14:20
fisheries of Connecticut.......... 387
Mary)and ............ 1630
Pacific Coast......... 174:9
fl.oats for . . ..... ..... .... ....... ... 14:10
fry, fixation of ....... ......... .... 1392
food of............................. 1386
generative organs of ...... .... . 223,2'i7
greening of ...... ......... 1315, 1386, 14:04:
~rounds of Sou th Carolina . . . . . . . 4:40
mdustry .................... 240,812, 1887
of France...............
4:0
Georgia ..... ...... .... 1255
Italy .... .......... .... 4:02
Maryland . ............ 1630
New J ersey.... . ..... 699
the world............ 64:7
United States. .... ... 240
investigations in Chincoteague
Bay. ..... .. 14:07
Long Island
Sound . . . 1921 194
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Serial
number.
Oyster investigations in South Caro·
lina ...... 14:6,4:40
length of life out of water........ 1792
life history of..................... 1399
metamorphosis and post·larval
stages of ............. _........... 14:03
planted in Baltic Sea............ . 1185
California............. 624
ponds at St. Jerome Station ..... 1903
production of .................. 782, 1319
propagation of ................. 243, 14:07
rearin~ of......................... 1395
sexuality of ................. ... 224, 1390
spat, method of obtaining .... 1412, 14:25
tongs, improved form of ....... .. 154:9
transportation of .... ......... 1187, 1611
Ozark Mountain region, rainbow trout
for . ...... .. ... . . ..... ........ .. . ... .. .... 1034
Pachaly'sfish transportmg car............ 4:54:
Pacific Uoast, canning interests of........ 873
clams of ........ 745, 14:18, 1610, 1613
cod tradeof................
4:17
fit;h·culture. ...... ...... .... 4:92
fisheries . . . . . . . . . 290,390,856, 1565
fishes of . . . . . . . . . . . . . . . . . . . . 855
fl.shingvesselsand boats of. 393
gian~ clams of.............. 14:18
herrmgs of.... . . . . . . . . . . . . . 84:5
lobster transplanted to.... 1331
mollusks of................. 1376
oyster fishery.............. 174:9
salmon of................... 84:2
fisheries ...... 4:17, 564,873
:packing on ...... 671, 1677
serran01d fishes of......... 84:0
sharks of................... 84:9
shell trade on.............. 4:17
shrimp trade of............ 4:17
vessels of................... 393
viviparous fishes of........ 531
Ocean, fishm&"·grounds of . . . . . . . . . 857
investigations.............. 1333
rock cods of........................ 834:
walrus fishery..................... 304:
Panama, fishes collected at............... 872
description of new spe·
cies of. .. ................ 869
Panguitch Lake, depletion of fish in..... 1469
Pantosteus jordani .... . .................. 54:2
Parasites, contribution to natural history
of ..... ...... ... . . ..... .... .... 894
of fish...... .... ................ 332,
554:, 1)63, 964,966, fl67, 968, 1032
Paris, American catfish in. ............... 180
Patents, fishery ..... ..... 498, 4:99, 500,501,502,503
Pearl fisheries ......................... 174:8, 1817
of Tahiti. ............. 226,229
Australia............. u83
California ...... ....... 174:8
of Tuamotu Archipelago . . . . . . .. . 229
Pearls at Columbian Exposition.......... 928
Peat bogs as fish ponds .... ...... ..... ... 1257
Peitz lakes, carp fisheries in.............. 187
Pelagic animals, migration of ...... _... ... 981
fauna, study of. .......... ........ 697
organisms, collecting of .......... 1724
Pend d'Oreille River, obstructions in.... 1812
Penning of salmon ................. ...... 53,221
sea fish, experiments in. . .... 803
Pennsylvania fisheries. ............. ...... 510
Penobscot River, salmonretm·n to ... 1311, Hi36
salmon. (See Atlantic salmon )
Pensacola, Fla., fisheries .............. 1G16,1618
Perch, croaking of........................ 704
eggs, micro_pyle of................. 1383
Persons mterested in fish·culture, list of. 1489
Philadelphia Exposition, fish exhibit at. .
18
Physical investigation of New England
coast ............ .............. ........... 954
Piankatank River, striped bass in........ 738
Pickerel, spawning of..................... 1799
Pictou fisheries. ............ ....... ........ 826
Piedra, fish·cultural establishment of.... 1204:
Pigmy sperm whale, capture of ...... . 776, 1760
Pike, spawning of ....... .... ......... ..... 1799
Pilchard fisheries . . . . . . . . . . . . . . . . . . . . . . . . . 593
food of....... .. ... . . ... . .... .... 4%
Pint:;ic,h's (Anton) fii;,l:nvay •. ,.,. -=·····=== i24(1
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Serial
number.
Piscivorous plants...... .. ................. . 702
Pitt River fl.shway, description of........ 1740

Serial
number.
Rainbow trout for Roanoke River ........ 1023
inJapan .. .................
7
Michigan ... .......... .. 1158
Plaice, ~~t~i<~k:: =:: :: =: ===:::: :: : : ==== =·478,
Missouri ................ 1146
Plankton studies ............ . ........... 697, lo58
South Carolina......... 808
Plants, aquatic. ................. ... ...... . 1808
rearin~ of. ............. 678,1353
spawnmgof......
. .......• 312
for carp ponds ............ 231, 1807, 1808
marsh.................. . .......... 1808 Raleigh, carp ponds at... ... ...... ........ 1910
Rappahannock
River,
dams
in...........
477
which eat fl.sh ........ 702, 1197, 1198, 1471
Poachers. ..... . ............................
22 Recipes for cooking fish................... 1243
Redfish,
intraovarian
gestation
..........
1424
Poisonous fl.sh ............. .. .. .. . . .... 1145, 1773
Poisoned waters in Gulf of Mexico..... . 1688 Red-snapper fisheries .................. 373, 1621
grounds. .. ........... .. ..... 366
Pollock fishing............................. 1089
number of eggs in ................ 493 Refrigeration, artificial................... 610
Polluted waters, fl.sh killed by............ 634 Regulation of sea fisheries ... . 90, 1269, 1309, 1595
Pollution of waters ................... 1699,1745 Regulations U. S. Fish Commission .... 118,650
Reproduction of fishes.................... 1702
~g:J~~ft~re·.·
i3f iir(isi;(iif 6iB," i3i7,
Reptiles, natural history of....... ... ..... 1755
fisheries.................. . .......... 206 Report of Commissioner .... _. . . . . . . . . . . 99, 103,
106,109,111, 116, 120, 124, 126, 127,
Porpoise, first appearance of ......... 1499,1756
128,129,131, 1048, 1050, 1051, 105::l
fisheries ........... _..... 303, 1756, 1758
fishery of Cape May ............ 1756 Restigouche River, salmon in .......... 988, 1744
natural history oL..... ....... . 645 Retting water, fish injured by.-.......... 1357
preservation of. ...... ........... 1757 Rhode Island, dead fish on coa,it of._..... 914
products........................ 1599
legislative committee, re·
port of.................... 237
Portuguese oysters, sexuality of ..... . 234, 1390
shore fisheries of..........
8,
Potomac catfish, development and breed·
235, 236, 291,299,411, 413, 414, 434,
inghabits of................... 1304
449, 497, 529,701, 711, 773, 990, 997,
River fisheries. ................. 1174
fishes ................. .. _. 1552
1000, 1296, 1579, 1594, 1601, 1628,
1696, 1727, 1743, 1824, 1826, 1889
protection of . .. 913, 1777
floods in..... . ............ 1075 Rice fields, raising carp in .. -·· ·......... . 471
h erring fisheries _. . . . . . 720, 724 Right whale skeletons, search for .... ·· - · 1759
pollution of . ......... _.... 1026 River fisheries of United States .......... 1525
shad fisheries .. _ 280, 720,724,950 Rivers, investigation of. .. _..... _......... 543
propagation on . . . . . 1028,
of Maine, obstructions in........ 1635
the United States, list of.. 1509,1512
1033, 1046
terrapin transferred to. 48tstocking of, with fish ........ _.... 204
trap-nets fishing . ... .... 1894 Roanoke Island, rockfish industry..... .. 1916
Pound·netfisberies ........................ 1762
River,rainbow trout planted in 1023
fishing ...................... _... 489 Robinson, Henry, carp introduced by.... 1351
legislation ................. . .. 76, 1296 Rock cods of Pacific Coast................ 834
Prawn fisheries .................... . . .. .... 1322 Rockfish in South Carolina.......... . .... 255
Preserving fish, process of _.... . 151, 45\/, 549,822
propagati(?n oL..... .... .... ....
Pribilof I slands, fur-seal industry of..... 535 Rock lobster fisheries .............. .. · ····
Protophytes considered as food for fisb. 1382,
trouts................... ......... ..... 83
1397 Rodents, trapping of...................... 69
Protozoa considered as food for fish.. 1382, 1397 Roe, lllarket for . . ...... .. . .......... .... .. 1274
Protozoan parasites ....... . ..... _. ....... . 964
salted in Norway...... .. ........ . ... 1234
Psorosperms ............................. 962,964 Rogue River, salmon· hatching operations
Prussia, carp.culture in. . . . . . . . . . . . . . . . . . 1685
at. .. .. ............ ........... _.......... . . 1310
Publications of U.S. Fish Commission.. 1484, Romans, sea fisheries among ........ : . . . . . 1481
1490, 1542, 1543
and blanks of U.S. Fish Com·
~i preserving.
=
miss~on, list of . ........ 1449, 1450 Royal Park, Berlin, ~oldfish sick in ...... 452
Puget Sound fisheries............ .. ....... 1696 R?yal Zool_ogical Society, American fishes
fish in....................... 710
m aquarmmof. .......................... 876
shad in...................... 1691 Russia, fish-culture in............. ... . .. . 1590
899
Punta Arenas, fishes observedat........ . 622
Purse seines, fishing prohibited with..... 1166
i!1c8:!~!~tgnRfver· saimon:<lecrease
1352
mackerel raised in. . . . . . . . . . 1079
· edible quallties of ...... 1738
prohibition act, objections
fisheries...... 1642
to . . . . . . . . . . . . . . . . . . . . . . . . . 789
Pycnogonida, report on...... . . . . . . . . . . . . 1881
in ....... ······ 1653
Pyloric cmca, functions of_............... 1192
Saibling, growth
.f.~~:
iicli~atizati~i.of·.~:::
Sail-fl.sh, occurrence of ...... -· ........... eggs, distribution of.1283, 1478 Sails, preservation of . ... . .................
transportation of_ 112, St. Andrews Marine Laboratory - . -. - . · -· ~,.,
1877 St. Crofx River, salmon occurs in ........ 1 ,.,,.
!or Europe ........ . ... .. 1123 St. Front Lake, fish·cnltural establishGreat Salt Lake... . 1369
ment on ........................ ......... . 447
Indiana............ . 149 St. Jerome Creek oysters, rate of growth
of............ 1416
Louisiana_......... . 150
in France ........ _. . . . . . 1117
culture, prospects of... ... HO!J
James River ......... 1368
Netherlands........ . 220
Station, operation::, at 1335, 1336, 1~
New Zealand... ..... . 556
oyster ponds... ...... 1
Ontario ....... . . . . . . . . 1878 St. Johns River, Fla., shad hatching in. ..
Trocadero Aquarium 1348
in-··· · ······ 269,
natural history of ... _.. 1665
fishing on... .. 1260
propagation of. 1478, 1640, 1645 St. Lawrence Gulf, cod fisheries of - . . . . . . 657
Radiates, natural history of.......... ... . 1323
mackerel scarce in . 359, 360
Rafting injurious to fisheries ....... ... ... 1067 St. Marys River, shad hatched in. . . . . . . . . 19\JO
Raia erinacea, blastodisk of ............ . . 1423 Salmo iri9-ea, questions concerning...... 16-t~
Ra~lroad t rans-portation for fish . .... . . . . . 101 Salmon b10log_y, noteSOJ?.······ . . , ... ······
Rambow trout distribution........... .... 808
bree9-ing establishments .... -···· 45, 46
6
for Ozark region.......... 1034
canning •••.••••••••••.•••..•..... .
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INDEX TO LIST OF PUBLICA'l'IONS.
Serial
number.
Salmon captured at sea, .............. 15&!, J 73.1,
contents of stomachs of .......... 1730
culture in New Hampshire....... 779
decrease in Sacramento River ... 13.52
disease of ............ 1637, 1638, 1781, 1805
t>ggs, collecting of................
39
development of ............. 1385
distributed from Baird Sta·
tion ..... .. ... .... ......... 1283
hatching of ................. 1781
transportation of ......... 113,144
experiment ... ....................
11
exposition of ........ ...... ,....... 1455
fisheries of Alaska ......... 165,574, 1049
Bretagne, France.... 987
Columbia River ...... 627,
785, 1054, ]647
France ...... 1281,Hi07,1608
Holland and Sweden . 1768
Kadiak ............... 574
Pacific Coast .. . 417,562,873
Sacramento River ... 164:2
Sweden .......... . 1698,1768
foodsfor .......................... 451
for Australia .............. 112,408, 1884
Chile. ................. ........ 271
France........................ 1341
Germany .............. 144,173, 1125
Loni iana . . . . . . . . . . . . . . . . . . . . . 150
Netherlands ................ 219,743
Now Zealand . .................. 200,
281,282,398,390,407,408,484,489,555,
571,572.592, 740, 741, 786, 792,794,800,
1153, 1154, 1277, 1304, 1689, 1793, 1832
Tanners Creek, Indiana..... . 140
fungous disease of ............ 1637, 1638
growth of. . . . . . . . . • . . . . . . . . . . . . . . . 437
habits and food of. ............... 138
hatcheries in Maine .............. 45, 46
Scotland . . . . . . . . .. . 488
hatchery at Montpelier . ... ...... 1781
in Oregon . ... . . . . . . . . 566, 1800
hatching fixtures for.... ...... ...
42
on Delaware River . .... 1227
Rogue River....... 1310
hook of male...................... 695
in Australia. ...................... 427
Clackamas River .............. 3,139
Connecticut River .......... 824, 1893
France ................. .... 1780,1781
Genesee River _. .. .. . . ... . . . . . . 679
Germany . .................... 175,183
Hood River, Oregon..... ...... 1547
Hudson River . .......... 283,673, 1140
McCloud River ........ 672,1654,1668
New-Jersey .................... 1806
Restigouche River .......... 988, 1744
Sacramento River ............. 1653
St. Croix River................. 1744
Scotland .... ...... . . . . . . . . . . . . . . 438
migration of .. . ............... . 562,1066
mortality in McCloud River..... 1654
not injured by catfish ....... ..... 493
occurrence of ..... ............ 1734,1744
offal,analysis of..................
72
of Columbia River............ . .. . 785
DanubeRiver..... .. . ...... .... 757
Maine .................... 709,935,957
MiramichiRiver.. ... .. .. .. ... . 1641
Now Brunswick............... 935
Nova Scotia............. . . . . . . . 935
North America ......... ... . 100, 1687
Pacific Coast................... 842
Restigouche River ........ .. 988, 1744
Sacramento River..... ........ 1738
1
=:::::: ::: ~ :::::: ==::. ~
planting in inland lakes......... . 1159
propagation .. .......... ....... ... . 3,3,
115,337,437,692,693,778, 1516, 1746
rearing of ..................•..... 68,437
return to Connecticut River .... _ 1893
Penobscot River ... 1311. lfi36
River, salmon in ........... .... .. . · 337
scarcity in Little Spokane River . 1662
scarce l.n Ontario River ....... _.. 1879
spawning, mortality of. .... ...... 491
statistics .......•...•............ 290,564

t!~~i~t o"i

s:ig~r

Serial
number.
Salmon trade of Pacific Coast...... ....... 417
trout of Oregon.......... . .... .... 854
weightsof....... .............. .... 1668
Salt clams used for cod bait.......... ..... 383
codfish, reddening of....... . . . . . . . . 552, 945
halibut fishery................... ..... 1452
marshes, fish ,:;onds made of......... 481
water, fish·cufture in............ . .. .. 1004
fish, hatching of............... 426
spawning of... ........... 746
Salvelinus fontinalis, questions concern·

~:~\t!!ii~:~i~t~tf~~~~~~~~·~ii~~ii~
~~
from ...... ... ... . .... .... 418
1

Italian fishermen of. . . . . . . 289
San Joag_uin River, fishes of.............. . 1350
Sardine mdustry ....... .... ..... 515,519,577,886
Sardines, disa_ppearance of................ 621
Saugersin Oh10. . .......... ...... .......... 1626
Sawdust, effect on fisheries of ......... 932, 1318
Saxony, variety of carp in............ .... 805
Scallop fisherfu of Maine.. ............. .... 1550
Scirenil:?:~.,vf[w·of ::=:.:=~=~=:=~=::: =
~~
scientific research relative to . 651
Schleswig.flolstein, sturgeon propagated
in...... ........................ . ....... ... 815
Schoodic salmon propagation. ............. 38,
41, 43, 46, 47, 49, 52, 57J 58, 59, 61, 63, 65, 1128
(See also landlocKed salmon.)
Scombrinre, review of.... .... ............. 480
Scotch fishery board report, extracts
from............... ......... .............
24
Scotland, cod fisheries of... ........ . . . . . . . 1228
fisheries of ......... 17,264,265,266,829
fl.shin!? apparatus of ....... ..... 829
herring fisheries of ... 264,266,575, 983
landlocked salmonfor .......... 1064
leather carp transferred to....
80
ling fisheries.. . . . . . . . . . . . . . . . . . . 1228

::::=

:;N~;.i~t1i;\~1ieries1ii=

=

salmon
Sea bass, embryology of .................. 1882
birds, habits, and used as bait........ 363
cow, natural history of ...•........... 1754
cultivation of......................... 1442
elephant industry in Antarctic Ocean 305
fisheries, condition of._.............. . 87,
188,285,294,521, 1003
of eastern North America.. 130
France .......... 1281, 1607, 1608
Great Britain ........... 25,258
New England............
87
Norway ............... 744,1437
Romans ......... .. ....... 1481
regulations of . .. 90, 1269, 1309, 1595
fl.shing·fil'ounds ............ ....... .... 397

i~

harvest~~~~~~~.~~==~::::=:~== ::~::::
herring eggs, fertilization of. . . . . . . . . 548
horse, development of.......... ...... 1381
Isle City, N. J., fishes of........ .. .... 1191
life in . . . . . . . . . . . . .. . . . . .• . . . . . . . . . . . . . 1076
lion......... ........ .... ............... 436
otter fishery.......................... 537
serpent ...... .... .......... .... 614, 1313, 1314
water, experiments in transporting
shad in ..................... 1175
salts biological a ction of..... 404
weeds, list of. . . . . . . . . . . . . . . . . . . . . . . . . . 550
Seal fishery, NorthAtlantic.. ............ 306
notes on..... .. ............... 1593
hunting in Caspian Bay....... ...... 1446
injurious to fisheries............ ... . 775
natural history of...................
D
(See also Fur seal.)
39
Sebago salmon eggs, collection of........
Seconticut Neck, salmon caught near ... 1734
Secular periodicity of herring fisheries .. 973
Self·pickers for fish eggs ............... -. . 307
Serranidre, review of. ................... . 867
Serranoid fishes of Pacific Coast...... .... 840
Shad in North Carolina................... 405
captured at Isles of Shoals ...... ... 930
catch in Connecticut River .. . 275,276,277
Delaware River ......... 817,818
Hudson River ....•..... 193, 1J31
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Serial
number.
Shad caught in gill nets ......•.•.... ···-·· 342
distribution ....... -· .. 104,121, 1018, 1020,
1030, 1032, 1043, 1045, 1173, 1176, 1178, 1179
eggs, aonormal appearance of...... 1396
amount of water required to
keep ........ -· __ ............. 315
effect of sunlight on .. _..... . _ 1263
fishermen to furnish _....... . 119
for Ooldspring Harbor_···-·· 1020
fungus on_·--··-··-····-··-··· 1398
r etarding development of _. _ 1360,
1380, 1387, 1398
transportation of_··-········· 807
fishery of Chesapeake Bay_ ........ 1899
Edisto River............. 809
Florida................... 1259
Georgetown, S.C- ...... . 1898
Hudson River-······· 193,1131
North Carolina .. _....... 1180
Potomac River. 280, 720, 724, 950
St. Johns River .... .. . -.. 1260
South Carolina........... 558
Susquehanna River ..... 1876,
1923, 1924
Winyaw Bay ..... ·-······ 1901
fishing in South America........... 635
food of._ .. ·-··-··· .......... ··-··· 138, 1192
for AlabamaRiver .......... _. -··· 400,421
Germany··--·····-·· ........ 1121, 1823
Sacramento River ..... ·-······· 1643
habits of. ........ _.. . .... ··-··· .... 138,280
hatching apparatus ...... ·--···· -·· - 1122
operations-·-···--·· 331,674,675
at Battery Sta·
tion . 665., 666, 706,
707,993, 1337, 1339
Florida .. 705, 1900
Fort Wash·
ington .... 82, 83
Maine...... 1633
N ew Jersey
15
North Caro·
lina __ . 1910, 1911
South Caro·
lina_._ .. 806,807
Washington 1896
of Fish Hawk. 1570,
1573, 1576
steamer
Lookout . . 708,
1568, 1569, 1571,
1572,1577
on D e lawar e
River. 12!Jl, 1476
Potomac
River __ -· 1028,
1033, 1046
statistics of.1507, 1510
in Broad River ............. ·-···.... 405
carp ponds .. _...... -······ -·· --·· 158
Connecticut River ..... 275,276,277,824
Uoos River........... .... ........ 1497
Florida .......... --·.-····........ 408
Kennebec River·······-· ···· ···· 1546
Oregon waters ....... · -······.... 565
Potomac River............... .... 950
Puget Sound .. ...... ·-···--··- ··· 1691
St. Johns River .. ·----·---····· 269,4.48
tributaries of Gulf of Mexico___ 912,
9-U, 1273, 1303, 1772
natural history of ....... -. 1015,1477,1927
of New Brunswick .... ·-·-·-······· 936
Nova Scotia··--····--··········· 936
penning experiments······--··.... 319
planted in Alabama River·-······· 400
Kennebec River.·- · -- ·· 154:6
MuskingumRivor .... _. 14:85
Ohio River .. _....... -··· 684:
propagation····-·····-······--··· 104,121,
.
1028, 1033, lOW, llG!J, 1178, 117!.J
in England .. ·-····--·· 714
rivers, roconnoissance of ....... --·· 1926
season, notes on ..... ·-·····-········ 1520
spawning habits .. ··- ........... __ .. 1918
transplanting, experiments in __ .. _ 685
transportation, facilities for ..... _.. 101
Shark~!;:R~~~~~

;f ~~~ ~~·t·e~ =========== mi

Serial
number.
Shark fisheries of Iceland .....•.. ······-· · 1232
of Pacific Coast ____ -····--·····-·-·· 849
Shellfish culture __ ............. ·-· ..... ··-· 715
Shells, planting of ........ ··-·......... .... 918
trade of PacificCoast.............. 417
Shetland Islands, klip-fish at.- .. _____ ----·
21
Shirred nets, fishingprohibited with __ __ . 1166
Shrimp fisheries ..... .. ·--· ··-· ...... _-·-· 1322
notes on ___ . _ -· ··-· ··-· ........ _-· 1129
trade of Pacific Coast. .. _......... 417
Shumagin I slands, fisheries of............ 922
Silver gar, development of ............. -·· 1384
perch............................... 4:82
Sil versides, thread·bearing eggs of.... . . . . 1393
Silver trout_............................... 729
Siluroidfishes, review of. ... -···.. . ....... 870
Sirenian flukes, homologies of.. __ ._ . . . . . . 1426
Skotterup, fishing village of. ... ··--·· .... 1218
Smoked kingfish, edible qualities of...... 369
Smelt propagation inEngland.... ........ 714
Snails, culture of. ....... ····-- ........ ··-· 761
Snake River, fishin . __......... ··-· -··· .... 415
Snakes, fish caught by .... _.... 590,764, 124:8,1809
Snekkersteen, fishing village of .... _... __ . 1218
Soft·s.hell crabs, cultivation of. ... .... ·-._ 953
Soles intro~ uced into America .. _..... 1124, 1190
review of··-··· ........ ...... .. ·---·· 875
transportation of.................... 1124
South America, fisheries of····· ·-·····--· 924
shad fishing in ........ _.. 635
Atlantic States, fisheries of. ....... 1555
Carolina, fisheries of .. _. .. .. __ .. 513, 1037
oyster investigation ... 146,440
rainbow trout distrib·
utedin -··-······ ··· .... 808
rockfish in . . ..... .... .... 255
shad fisheries of......... 558
hatching opera tions in ...... ... 806,807
Indian Ocean, fishing.ground in... 539
Kensington, American fish hatched
at ..... ·--·····-··.-·-·· ....... ··-·· 561
Southern Florida, collection of fishes
made in....... .......... ............ ..... 749
Southside Club, trout propagated by.... 330
Spain, fisheries of·········--········-····· 1354
Spanish mackerel, development of....... 1379
fishery-··-·····-··. ... 516
investigation concern·
ing ······--·· ........ 1014
natural history of.... 505
propagationof........ 505,
507,910, 1902
Sparoid fishes, review of ... -... ··-·· ...... 868
Spawning of carp ... ·--··· 141,607,617,1195,1782
salt·water fl.shes............ 746
Specimens from Life.Saving Service.... 125
Speckled catfish.·--··-······.............. 832
Speedwell, operations of.................. 1701
Sperm wha~e,capture of.._ ............... 1760
stranding of·····-· ·-·-··· · 776
Spoiled codfish, poisoning caused by _.. .. 1145
Sponge fisheries of Florida_...... . . . . . . . . 1373
Sponges, fishery for····- ............ ···-·· 1326
fr esh·water ·-· --· · -·- ·-········· 1308
natural history of .............. 1323
raising of ... . ................ ·-·· 1074
Spring herring fisheries, investigation of 823
spawning of .. ·--· ·····--· 249
Squamscot River fisheries, depletion of.. 1699
Squid, appearance of .......•.......... .... 1596
large specimen of.................. 350
used for food....................... 380
Starfish, depredations by.- ·· . .......... 547,615
State fish commissioners, list of._ .... 149-!, 1415
commissions, reports of··---· 1482,
1491,14!)2
Statistics of fisheries of United States._.
2-'3,1.
391, 1488, 1525, 1560, 180~
division of.. 388, 15.56, 1561
Status of Fish Commission ...... _......... 64:8
Steam vessels, fishing prohibited by
means of .......... ............... ........ 1166
Stettiner Haff, carp placed in... ........ . 1063
Stickleback, habits of ..................... 1378
Stolephorus, r eview of ... _.. ·········-···· 1690
Streams stocked ,vith trout ..... ·--··.... 784
Striped bass, collection of . . . . . . . . . . . . . . . . 1120

INDEX 'I'O LIST OF PUI3LIC.A.'l'IONS.
erial
number.
Striped ba s fl hery ...• ..•. ...... .... .... 191H
for alifornia............ . . 1120
in alifornia ............ 1120, 1739
Pianka tank River....... 738
menhad n suppos d to be
eaten by .... . ............. 1201
propagation of ............ 12~!,
1225, 1909, )913, 1014:
Sturgeon ft hery . . . ... . . . . . . . . . ... . . .. . . . . 7!l3
industry . . . . . . . ... . . . . .. . . . . . . . . 1428
propagation ......... 217,443,815, 14-28
Sucker·culture in ponds.................. 613
description of..................... 5!2
fR.mily ............................. 846
Suffolk, mussel·culture in................ 715
Sunfishes, allies of........... . ............. 839
review of.......... ............ 202
Superior Lake, entomostraca :01f.......... 587
fishes of. . . . . . . . . . . . . . . . . . . 863
invert brate fauna of.... 1584
Susquehanna River, shad fisheries of . ... 1876,
1923,1924
Surf.fish family........................... 836
Svend Foyn's whalin~ establishment.... 458
Sweden at London Fishery Exposition.. 977
carp-culture in............. . .. ... 1760
fisheries of. . ............. 1001, J 002, 183.-'3
rafting injurious to.... 1067
herring fisheries of ....... 9u9, 976, 1101
salmon fl.sheri s of ........... 1698, 1768
t ench recommended for ......... 1'770
Swiss waters, brook trout recommended
for....................................... 6J6
Switzerland, brook trout for............. 636
whitefish eggs for ....... 596,1118
Swordfish fi~hery ... ..... ......... ...... 297,649
h1stori of.. . . . . . . . . . . . . . . . . . . . . 644
man killed by.................. 1860
Syria, fisheries of.......................... 1367
Tahiti, pearls at ................ .... ..... 226,229
Tangipahoa River, g-aspereau trapping in 719
Tanners Creek, Indiana, salmon for .. .. . 149
Tarpum, food quality of.................. 893
Tasmania, s:i,lmon experimentin.........
11
Taunton River, appearance of different
fish in ............................... . .... 14'79
Tay River, whale in....................... 356
Teleosteans, skeleton of . ... .•.... . . ...... 1467
Temperature, effe0t of, on fl.sh ... . . .... 436, 737
in Gulf of Mexico ......... 1272
Little Harbor, Woods
Hole, Mass . . . . . . . . . . . . 528
of the ocean . . . . . . . . . . . . . . . 1329
tables. ...... ........ ....... 107

Tench, fgi~~~d!n=:::::=:::::=::::==::::= 1~~~
prices of. .... . -· .... ".............. 1933
Tennessee, fishes of.................. 625,860, 907
River, fishes of................ 625
Terrapin fisheries........... .............. 1763
transfer of, to Potomac River.. 486
Texas, carp·culture in................ .... 1929
ponds ......................... 1729
coast, fisheries of. . . . . . . . . . . . . . . . . . l 629
fishes of. ......................... 541,544
• investigations in ....... .. . . . . . . . .. . . . 541
Thermometers of U.S. Fish Commission,
report on.............. 902
deep·sea ................ 168,270
Thysanocephalum crispum, anatomy of.. 966
Tickfaw, collections made at.............. 150
Ttger shark, parasite~ of...... .... ........ 966
Tilefish grounds, cruise made to.......... 346
history of.. . . . . . . . . . . . . . . . . . . . . . . . 362
Toadfish, development of. ................ 1422
Tonnage of vessels........................ 1500
Transportation of live fish ..... 13,210, 1605, 16/'i5
18
Tr~p·net fe~~1ltic>n:: ::::: :: :: =:: :: : : =====
Traps and pounds u se of, prohibited..... 1296
Trawl line in cod fishery.................. 658
objectionsto.................. 468
Trepang fishery........... . . . . . . . . . . . . 1330, 1694
Triana trip1 report on............ ......... 1174
Trocadero aquarium,American catfish in 180
salmon reproduced
in................. 1348
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Serial
number.
'rrout culture .......... 474,475,613,029,920,1582
Trout destroyed by mosquitoes.......... 1205
disease of. . . . . . . . . . . . . . . . . . . . . . . . . . . 670
enemies, trapping of............... 69-!

i~~it~;.
~~::.-.-::::.-.-::::::::.-.-::::::
manufactured................

m

1

12U
habits and food of . . . . . . . .. . . . . . . . . 138
hatcheries in Scotland............. 488
in Germany........................ 927
hybrids............................. 160
.lakes ................................
5
manufactured food for............ 1214
of North America . . . . . . . . . . . . . . 100, 1687
Utah Lake....................... 1925
parasites of. . ... . .................. 963
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